Copyright by Munn & 


Scientific American Supplement, Vol. XX XVIII. No. 979 
Scientific American, established 1845. ‘ 


SOME CURIOUS 
COREAN CUS 
TOMS 


By A CoRRESPOND- 
ENT OF THE LON- 
DON TIMES. 


Coreans are 
perhaps of Japanese 
stock, but China has 
been for centuries 
their wet nurse and 
their schoolmist ress, 
No two Oriental peo- 
ples are more essen- 
tially anlike than 
are the Chinese and 
the Japanese; and 
the Coreans, resem- 
bling the Japanese 
in thany respects but 
living under condi- 
tions largely Chinese 
and deeply imbued 
with Chinese ideas, 
present a picture pe- 
euliarly quaint even 
in the quaintest part 
of the world. They 
have Japanese faces, 
Chinese customs, 
and a manner of 
their own. But into 
their Chinese-like 
customs some little 
Japanese habit has 
crept now and again. 
And the Coreans 
have even ventured, 
once in a while, to 
invent a custom of 
their own. 

I remember being 
especially interested 
in the Corean sign- 
posts and in the Co- 
reans’ methods of 
heating their houses. 
I do not know which 
was more original, 
more strictly Corean, 
the sign-posts or the 
peculiar furnaces by 
means of which the 
Corean houses were 
made habitable 
through the long, 
bitter Corean win- 
ters, 

Every Corean 
house has a_ cellar, 
not for the storing 
of wine, but for the 
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storing of heat. The 
cellar is called a 
khan. Its mouth, 
through which it is 
fed, is some distance 
from the house. On 
a cold night you will 
see one or hore 
white clad figures 
cramming the khan’s 
mouth, as fast as 
they can, with twigs, 
branches, and other 


combustible food. 
Once weil fed, the 
furnace burns for 


bours and keeps the 


house warm all 
night. So the at- 
tendants of the fire 


are not kept out im 
the cold very long; 
and while they are 
there their hands are 
fullof work. A Co- 
rean house heated at 
sunset keeps warm 
all night, because the 
fire is invariably 
huge, because the 
floors through which 
the heat permeates 
are made of oiled 
paper, and because 
the furnace itself is 
largely a mass of 
and flues that 
retain and give 
out heat. With al- 
most no exceptions, 
the houses in Corea 
are one-storied, So 
simple a scheme of 
domestic architee- 
ture enables so sim- 
= scheme of house 
seating to be thor- 
oughly efficacious. 
Europeans sleeping 
for the first time ina 
Corean house usual- 
ly complain that in 
the middle of the 
night the heat is too 
intense, and the at- 
mosphere insupport- 
able, and that to- 
ward the chill hours 
of early morning, 
when the fire has 
died and the pipes 
at last grown cold, 
the room is most dis- 
agreeably cold. But 
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these are minor nu 
Corean slumber Next to the Eskimos, the Coreans 
are the beartiest eaters in the world So, naturally 
‘ enough, they sleep profoundly It used to seem fo me 
that they we il nothing short of a 
r il ra bursting bombshell will interrupt a 
feast rewret to say that the flesh of voung 
clog r fay Via Japanese beer ts their 
favorite beverny And for this, let me commenau 
t » For never in Milwaukee, never in Vienna, hav 
Drunk beer se ae las that whieh is made at the Im 
yeerial wer ill ther Obr itals 
they devour inereditle quantiti f tish; berrings for 
a first eh Phe her ure n D ber 
amd are tot iten t Mareh Waterme!l sauce tl 
fruit most plentiful and st perfect in Corea They 
ire supert Potatoes wer inder the ban 
ofa wil we li Coren had 
been ed int ntry stheortiyv r ur 
serly t ltheire ralu ht hay 
tlleviate tl horrnih imines Ww hh Visit ¢ ea witl 
Bat their use and their culture 
were forbidden in the less ipl newt outskirts 
of the stiln were they tf tree tical We used to 
seme tary iles for ours and then eat them in safe@® 
' bee of the red, white, and blue flag that 
sheltered our bunwalow from the too scorching rays 
oft hastern sun 
Bu thout the sign posts in Corea —thev are ey 
tremely quaint! Rach post is shaped like an old 
‘ fashioned En heoffin, and it is topped by a face, a 
very grotesd painted, a very Corean, a verv grin 
ning, but for all that a verv human face usexl 
to rather startle me at first. when I are revtared thre 
eorner of as mtrvy and found them smirking at 
meinthe vrewsome moonlioht But | vrew used to 
them, for they were all alike hev all wore the in 
(hang Sun, a great ¢ ath Chang 
Sun lived one thousand, tnore or less, vears ag His 
life was devoted to the openin ip oof his country to 


ountrvinen He intersected the hills 
from everv sigh 
Beneath 


Uf vou are learned enough 


the feet of his 
of Corea with pathways, and to-day 


prost te is liponevery ¢ in wavfarer 
his beaming face y | 


read bis tan 


ui read, too, where the road or 
rowuds lead, bow far the next settlement is, and one or 
k: two other items that are presumably of general interest 
to the Corean traveling public 
There are neither inns nor hotels in Corea. But the 
rest houses are neither few nor far bet ween \ Corean 
rest house is a@ spe s of dak bungalow It does not 
fultill ir jaded Ruropean ideas of but it an 
swers the purpose of the Corean traveler very fairly 
well Ook there meat there He can 
sleep ther m teu Japar beer there The 
average Corean is a sensible fellow and wants nothing 
No -lam wr vw: be wants two things more 
He wants to compesxse poetry and to paint pletures 
The Coreans are a pation of poets and of painters 
Every fairly educated man writes poems and paints 
pictures But there is nothing to prevent him doing 
either or both inside or outside the Corean rest house 


The majority of Coreans are highly educated, as 
Corean lneation woos, and in tnany ways it goes very 
far indeed 

In Corea, as in China, a man’s social position de 
iblish for himself at 
ineverv other 


tnan’s social position 


pends upon the prestive he can est 
competitive In Coren 
normal quarter of the globe, a we 
clepr nds upon the social position of her husband Che 
examiners in the Corean competitive examinations are 
said to be bribable and corruptib! Very possibly ; 
most human institutions are fallible. Ewen Achilles 
hadaheel But certainly Corea has been for cen 
turies and centuries a country where scholarship took 
precedence of evervthing but Kiturship t country 
where education was esteemed above common sense 
High time, think, that we swept 
such a country from off the face of our nice, new, utili 
tarian nineteenth century! 

The Coreans have their faults. Thev have a great 
many faults. And thev are weak. Reasons and to 
spare why they should be exterminated 

All the Corean animals are verv small, but very 
The peninsula abounds in tigers, bears, cows, 
horses, swine, deer, dows, eats, wild boars, allivators, 
crocodiles, snakes, swans, geese, eagles, pheasants, lap 
Wings, storks, herons, falcons, ducks, pigeons, Kites 
magpies, Woodeocks and larks, Hens are plentiful and 
the eves are delicious. But the natives donot make half 
the use one would expect of ill this feathered plenty 
Goats mav be reared by no one but the King, and are 
exclusively used tor religious sacrificial purposes 

The Coreans are good to their children and to all 
animals, Snakes and serpents are, perhaps, treated 
by them with more veneration and tenderness than 
anv other form of animal life. No Corean ever kills a 
snake. He feeds it and does evervthing else he ean to 
conduce to its eounfort, The poorest and the hungriest 
Corean will share his evening meal with the reptiles 
that sneak and crawl about the rocks that bound his 


sotne people 


strony 


garden Ancestral tire is a verv important thing in 
Corea ln every Corean house burns a perpetu al fire, 


which is sacred to the dead ancestors of the house 
hold lo tend that fire, to see that it never runs the 
least risk of woing out, is the first—the most important 

duty of every Corean housewife. To Corea, as in 
China, ancestor worship is the real religion Confu 
cianism is the avowed religion of the country : but, 
like the Cl the Coreans bold dogmatic religions 
in considerable, wood-natured contempt 

Fortune tellers and astrolowers are as manv and as 
prosperous in Corea as in China Like the Japanese, 
the Coreans bave found a special and protitable voea 
tion for their blind. In Japan the needy blind invaria 


Litherse, 


bly practice shampooing. In Corea the blind exorcise 
devils and in analogous ways make themselves gener 
ally useful. Their dealings with the evil spirits are 
summary and thorough The gifted blind man 
frightens the dev to death by means of diabolical 
noises, or catches the devil in a bottle and carries it in 
triumph to a place safetvy where devils cease from 
aud affheted Coreans are at rest 

laws of Corea an xplicit oneeruing high 
treason evs e it hip and tl inh Thev eAV\fer 
m eit root and branch. Ut a Corean is found guilty 
of high treason, be dies, and his entire family dies 
with him In this custom the Coreans are again 


Chinese, and not altogether un-Japanese, No Corean 


NTIFIC 


itters, and far too trivial to disturb dare utter his King’s name. When the Ring dies he is 


viven a name (a kind of name an apology for a name 
by which his august personality may be distinguished 
noid the dense masses of history But his real name, 
the natne he bears in life, is never spoken save in the 
secrecy of the palace haren And even there it is only 
spoken by the privileged lips of his favorite wife and 
ehildren le touch the King of 
Corea with a weapon or instrument of metal is the 
hiurhest treason The minds of the Corean Kings, as 
wellas the hands of the are so Kept back 
by this law, Ring and people obey this law so entirely, 


iis =p ileal 


that (4 vears avo Tieng-tsong-tai-dang allowed an ab 
seess to enmd his life rather than permit a subject to 
touch with a Knife even a diseased portion of his body 

Che constitution of the me Office is based 
upon tl Japanese svster reign Office is mod 


eledd on the Chine At the head of 
the War Office is Pan S or Decisive Signature, 
in official of very great power Under bim are several 
lesser officials, called Cham Pau,” or Help to Decide 
Under these are men called “Cham Wi,” or Help to 
Disctss ind again under these are a number of see 
retaries But, alas! in the present Oriental imbroglio 


tis nominaliv the tusa belli) the Co 
rean War Department is playing a part so insignifi 
eant that we do not even hear of it. 


although Core 


A COREAN MINISTER 


Tak illustration showing this dignified minister of 
tate in the city of Seoul, the capital of the Corean 
Kindo, upon an open litter through the 
streets to perform an official visit, ane! the 


st Vie 


borne 
bat quet 
with suffi 
the foreign resi 


prepared and served in the Europeat 
cient champagne, with which he regal 
lent cdiplomatists, are supphed by photographs taken 
im ISST by Col. Chaillé Long, then United States Con 
sul-CGieneral at Seoul rhe Corean Minister of Foreign 
Affairs at that time was Cho-Pvong- Sik, a courteous 
old gentleman of sixty-five, who bospitably entertain 
adurityy the first part of 
between an interpreter and a 


his cuests at table, where 


the dinner, each sat 
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Medes Says this Greek historian, Strabo, “* Trousers 
are proper to be worn in cold and northerly places, 
such as those in Media, but they are not by any means 
adapted to inhabitants of the South but he adds that 
after the Persians conquered the Medes, ** The custom, 
however, of the vanquished appeared to the conquer- 
ors to be so noble, aod appropriate to royal state, that, 
instead of nakedness or scanty clothing, they endured 
the use of the feminine garment, and were entirely 
covered to the feet.” But it is not alone in ** cold and 
northerly places” that women invented trousers for 
their outdoor apparel. The first white men who 
visited Senegambia, as early as the sixteenth century, 
found the beautiful Fellatah women wearing short, 
lose fitting trousers as an equally appropriate cos- 
tume for the tropies, and the same fashion abides to 
this day in Moroeeo, Algiers and Tunis, 

Since it is thus established that the bifurcated gar- 
ment was a feminine invention for female attire, 
woman, in returning to “divided skirts” or “oriental 
trousers,” will merely return to a perfectly womanly, 
eminently sensible fashion of her own original crea- 
thon 

For thousands of years man wore skirts; scanty 
skirts, full skirts, plaited skirts, long skirts or short 
skirts, Whether fighting, trading, preaching or manu- 
facturing, precisely as woman does now (for she is still 
some parts of 
gowns, double 


engaged in all these occupations in 
the world. Man has worn single 
yowns, gowns trailing in the dust in true street sWeeper 
fashion, apparently without thought of impropriety 
in such imitation of female attire; and woman has 
never interfered with this sincerest form of flattery, as 
far ashas been discovered. He has copied woman's 
puffed sleeves, her slashed sleeves, her two vards long 

angel” sleeves, her short sleeves above the elbow. 
He bas worn rings on his manly fingers and, if not ex- 
actly bells on his manly toes, fringes of tinkling bells 
on his elaborately embroidered gown, necklaces around 
his manly throat, rings in his manly ears, adornments 
of jewels, towers, feathers in his ringleted manly hair, 
and ribbons, ruffles, laces and precious stones where- 
ever these could be added to his bedizenment. 


THE COREAN MINISTER 


female dancer, but the women retired when the eat 
ing was done, leaving the gentlemen, as in Europe, 
to their wine and talk. At a later hour they passed 
into the courtyard to witness an exhibition of rope 
dancing and a ballet performed by eight girls, who 
were not very pretty, bat deeorous and slow in their 
movements, Wearing ample skirts. The present min 
ister at the “Oi-a-mun,” or Foreign Office, is not the 
same person. In I8@t it was Prince Ming-Yuen-Shao, 
to whom Capt. A. E. J. Cavendish, author of one of 
the latest books of travel, had a letter of introduction 
from Ming-Yuen-lk, bis exiled brother at Hong-Kong. 
Illustrated London News. 


MALE AND FEMALE ATTIRE IN VARIOUS 
NATIONS AND AGES. 


A VERY able and interesting article on this subject 
appears in the August numnber of the Arena from the 
pen of Ellen Battelle Dietrick. The article is hand- 
somelyv illustrated with engravings of the costumes re- 
ferred to as pertaining to the different periods men- 
tioned. We present a few abstracts 

Man did not invent, nor did be first wear, that 
bifurcated garment which is variously designated as 
trousers,” breeches or pantaloons.” The fact is 
that trousers were a purely feminine invention, created 
by woman for her own special wearing, and man was 
actually reproached by his contemporaries for copying 
feminine fashions when he first began to adopt trousers 
for his attire! 

Che earliest allusion to this garment is by a historian 
who lived in Greece about 450 B.C. He is deseribing 
the costume of various troops, of the Caspians, who 
wore “yoat-skin mantles,” of the Thracians, the Cili 
cians and numerous other races, clothed in tunics and 
half boots, but the Persians, be tells us, “* wore on their 
legs loose trousers,” and “the Medes marched equipped 
in the same anner as the Persians, for the above ts a 
Medie and not a Persian costume.” Now another Greek 
historian supplies a missing link by the information 
that this peculiarly feminine fashion which the Per 
sians copied from the Medes was the invention of 
Queen Medea. who gave ber name to, and ruled over, 
that portion of the human race Known to us as the) 


OF FORLIGN AFFAIRS. 


In 20 A. D., Father Tertullian explains that he does 
not think men should wear their gowns long enough 
to trail in the dust, as is the fashion of many third 
century Roman gentlemen, but he vehemently repro- 
bates all thought of abandoning this manly garment 
for the “effeminate” bifureated garment imported 
from Persia. To-day Father Goldwin Smith does not 
eare what women Wear so long as thev stick to gowns 
and eschew the erstwhile effeminate trousers, because, 
“after all, nature has made two sexes!” (We never 
know how amusingly absurd man can be until he gets 
to writing about the intentions of nature concerning 
woman.) 

When the Jews living in Palestine had forgotten 
about their long haired distant relative, Absalom, they 
wrote much about short hair for men and long hair for 
women as a natural peculiarity, asking, * Doth not 
even nature itself teach you, that if man have long hair 
itisashame unto him? But if a woman have long 
hair, it is a glory to her.” Long hair, however, was 
not peculiar to the men of ancient Israel alone. The 
manly Assyrians allowed their curled tresses to flow 
down on their masculine shoulders with artificially 
careless grace: and the manly Athenians coiled their 
long locks on their masculine heads, in a Knot fastened 
with golden grasshoppers. As we all know, the manly 
Chinese continue to wear their vard or two of braids 
neatly wound round and round their manly occipat. 

Veil-wearing men are earliest referred to in the 
Homeric poems. 

In the deserts of Africa and Arabia all men con- 
stantly wear veils even to this day, probably as a 
shield from the glare of the sun and the driving sand. 
Sometimes these manly veils are fashioned precisely 
like our country girl’s sun bonnet ; sometimes they are 
in one long strip wound round the manly head, crossed 
at one side of the manly neck, the ends hanging down 
the manly breast and over the manly shoulder. The 
noble Roman wore his veil in somewhat similiar style. 
In Christendom the manly veil was first transformed 
into a hood with a huge rosette on one side and long 
fiving streamers, then into a band round the chin and 
over the head, and finally it vanished by imperceptible 
changes, 


Down to the fourteenth century there was almost no 


bel 
| 
| 
l= 
; 
i 


Ocroper 6, 1894. 


SCIENTIFIC AMERICAN SUPPLEMEN 


distinction between the dress of English men and 
women of rank, save that when riding to battle men 


wore short skirts instead of long ones, covering their 
legs with long hose or with bandages. The Englishman's 
first bifurcated garment appeared about the twelfth 
century and was very full, like that of the Oriental 
women, but, unlike theirs, was extremely short, reach- 
ing only half way down to his Knees; gradually it 
grew longer, until in the seventeenth century it had 
descended just below the Knee, where it was tied and 


decorated with flving knots of ribbon and deep, full 
ruffles of lace. So recently as the sixteenth century, 


however, we find Christian philosophers still rebelling 
against the effeminate trousers, or breeches, as par- 
ticularly unsuitable for wen 

But, undoubtedly, man’s ultimate rejection of the 
gown and adoption of the effeminate Oriental trousers 
(after discarding their unnecessary fullness) was due to 
a survival of the fittest in costame. Experience proved 


this bifureated garment to be the perfection of sen 
sible clothing for outdoor wear, adapting itself, as it 
easily may, to every sort of active business or pleasure, 
and this is, undoubtedly, to become the costume again 
worn, in unison, both by the feminine sex, which 
originally invented it, and the masculine sex, which 
has now universally borrowed it, the variation being 


merely in color, fullness and material Already women 
in Christendom are returning to this bifurcated fem 
inine costume for bathing, gymnastic exercise and 


bievele riding. In the Orient it has never gone out of 
fasnion during tens of thousands of generations. 

Imagine what a blessing such a costume would be (of 
course with proper foot and head covering 
500,000 women who toil as agricultural laborers in these 
United States; or to the 3,000,000 who travel daily 
through dust or storm to the task of earning their own 
livelihood in shops and factories ; or to the millions of 
housewives who now work in and about their dwell 
ings, painfully and senselessly incumbered with long 
and heavy skirts. Robes, really, belong to the per 
fectly idle rich whose duties are performed by ser 
vants, or to the poor only as a purely indoor holiday 
eostume. The stadent of a university, or the clergy- 
man in a pulpit, may with propriety continue to wear 
long and flowing gowns as at present ; but the artisan, 
the merchant, the soldier, throughout the whole world, 
have now pretty generally discarded gowns when bent 
on business purposes—only the smock froek of an Eng- 
lish peasant, the short danseuse-like petticoat of the 
Greek soldier, or the plaited plaid skirt of the High- 
lander, surviving to remind us of the bygone days 
when all adult men wore this style of female attire. 

A human being should cultivate absolute indiffer- 
ence to public opinion in dress, every one wearing 
what suits his or her purse, taste and occupation. The 
greater the freedom, the greater will be the variety of 
experiments in costume, and the greater these, the 
sooner shall we arrive at the ideal human costume. 
There are many reasons why it would be weil that 
the street dress of men and women should be identi- 
cal. On the streets they should be citizens, on one 
plane of equality, and the less there is in garb to indi- 
eate sex the better. as dress would then 
woman's best protector. 


| 
Most, if not all, of the present physical inferiority of 


woman to man is a pure product of her present | 
weakening costume. On a stormy day, she is a spec- 
tacle for mingled tears and laughter—tears for her 


stupid clinging to senseless fashion; laughter for her} 
ludicrous unfitness for locomotion. 
about; a hat which has no reference to the shape of 
her head, piled with ornaments fit only for twelfth 
century Englishmen or nineteenth century American 
male savages; impeding skirts, now wrapping them- 


selves round her struggling limbs, now flapping them- | 


selves miserably wet around her ankles, now clutched 
up in one hand, while the other hand strives to hold 
purse, packages and umbrella; the whole costume gen- 
erally of frail, unserviceable material. As we reflect 
upon the amount of time, thought and money worse 
than wasted in such clothing of woman, we may well 
doubt whether Christian civilization has thus far given 
her anything in costume to be thankful for. 

Were women arrayed in clothes requiring no thought 
whatever when they were once donned, in fabrics suit- 
able to all sorts of weather, with hats fitting their 
heads and shading their eyes, and with some twenty 
or thirty pockets to dispose of personal belongings, we 
should hear very little about the need of helping them 
on and off street cars, giving them seats to which they 
are not entitled in publie places, and treating them 
generally like beings of a physically inferior order. 
The single fact that wherever men and women are 
found little cumbered by clothing, there women dis- 
play ability to work even harder and more steadily 
than men, is sufficient to prove that the weakness of 
women in Christendom is purely artificial ; though, of 
course, their indoor life is as great a factor in their pre- 
sent degeneration as their unnatural costume. 

More outdoor life, in sensible clothing, is to-dav the 
chief need for woman in ali modern civilizations. Hence 
her greatest benefactors are those who, instead of dis- 
eouraging her by incorrect representations of what is 
womanly, will stimulate her to courageous use both of 
bifurcated garments and bicycles, weleoming, instead 
of forbidding, the divided skirt for every form of out- 
door exercise. 

Our author might have referred to the dangers of 
women’s apparel. We will cite but a single example, 
quoted from the New York Sun: 


Pittsburg. Pa., Aug. 22.—Last evening, while Miss 
Edith Clark, aged 17 years, with another girl, was 


standing near the Pittsburg, Fort Wayne and Chicago 
tracks at Clifton station, sparks from a passing loco- 
motive ignited Miss Clark’s clothing. and in a moment 
she was enveloped in flames. Frantic with fright and 
pain, she ran up and down. Miss Clark’s companion 
finally sueceeded in dragging her friend down an em- 
bankment and pushed her into the river, where she 
held her until assistance arrived. Miss Clark was ter- 
ribly burned and may not recover. 


DEATH OF BRUGSCH PASHA. 


THE celebrated Egyptologist and philologist. Hein- 
rich Karl Brugsech, usually known as Bragsch Pasha, 
died in Berlin September 10. He was born on Feb- 
ruary 18, 1827, in the city of Berlin. Even before he 
great interest 


had left the gymnasium he showed his 


to the! 


often be a} 


Hair blowing) 


in archeological stadies by writing a Latin treatise on | 
the Demotic writing. The early essays of Brugsch at 
tracted the attention of Alexander von Hamboldt and 
King Friedrich Wilhelm, who enabled him to finish his 
studies in Berlin. The king also defrayed his expenses 
on his first Egyptian trip in 1852 When Brugseh re- 
turned in ISM he 
Egyptological Museum in Berlin. In 1857 he made an- 
other trip to Ey cypt and in 1860 became the historio- 

grapher of the Prussian embassy to Persia. In 1864 
ragech started a periodical devoted to Egyptian 
archawology He held various positions in the diplo 


matic service of Prussia and in 1868 be became Pro- 
fessor of Oriental Languages in the University of 


Gottingen. In 1869 the Khedive of Egypt made him 
director of the magnificent collection at Boulak, the 
title of bey was conferred on him and subsequently 
the greater title of pasha. Since 1886 he has lectured 
on Egyptology at the University in Berlin. 

The greatest work of Professor Brugse h was 
*Demotie and Hieroglyphic Dictionary.” His ** De 
motic Grammar ;” ** Religion and Mythology of the 
Ancient Egyptians; ‘Materials for the Reconstruction 
of the Calendar of the Ancient Egyptians ;” are among 
his other works. The death of Profe sor Brugseh will 
be regretted by scholars all over the world, as he stood 
in the very front rank among them, both as an Egypt- 
ologist and philologist. 


his 


THE MAORI KING. 


TAWHIAO, who has just died of influenza, could only 
by courtesy be called the Maori king He had no ter- 
ritorial possessions in his own right. But he claimed, 
and after a fashion exercised, a sovereignty over the 
native tribes in the Northern Island. The land on 
which they live was contiscated by the government 


upon the suppression of the Waikato war of 1865, and 
the restoration of this territory the King and his tribe 
It was for the purpose of furthering this 


demanded. 


TAWHIAO, KING OF 
Sketched from life during his visit to England in 1884. 


THE MAORIS. 


object that | ated pe in 1879, came out of the seclusion 
in which he lived and had an interview with the Min- 
ister of Native Affairs at Auckland. Offers were then 
made to him that he should abdicate his kingship in 
exchange for a pension of £400 a vear, a seat in the 
Legislative Council, and magisterial honors. These 
offers, however, he refused, and in 1884 he came to 
England, hoping to obtain from Her Majesty in per- 
son the favors which the colonial authorities had re- 
fused to grant. After his return from his Auckland 
visit in 1881, Tawhiao became unfortunately addicted 
to drink; but before setting out on his visit to Eng- 
land, Sir George Grey persuaded him to don the blue 
ribbon. His mission to England was a failure; the 
Colonial Office declined to interfere in the matter, and 
he was unable to obtain an audience of the Queen. 
The king returned to New Zealand much chagrined 
and greatly annoyed, but in 1892 he surrendered all 
further pretensions, and accepted an annual pension 
of £225. 

Tawhiao was the son of Potatan, the first king of 
the Maoris—in his day a redoubtable warrior. Unlike 
his father, Tawhiao possessed no military instinet, and 
during the Waikato war was anxious to make peace 
with the Europeans, but was overruled by the more 
turbulent chieftains. He was a man of middle height, 
fairly robust, and with a face deeply scarred with tat- 
too marks—heraldic signs which traced his ancestry 
back to the arrival of the first Maoris from Hawaiki. 
Almost his only ornament was his shark’s tooth, sus- 
pended from his ear by a black ribbon. During his 
visit to England, in 1884, he permitted an artist of the 
Graphic to make a sketch of him from life. While the 
sketch was being made the king wore a white flannel 
coat; but he changed this before dinner (to which he 
invited the artist) fora black jacket, with buttons fast- 
ening up the back. He was fond of wearing a gray 
chimney pot hat, and the combination of this with a 
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was appointed privat-docent in the | 


(but this is a poor way of estimating the value of such 


| Trees had bee 4, left along the 
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pair = spectacles ary a pipe (for he was as devoted a 
smoker as Prince Bismarck) was exceedingly droll. — 
Daily Graphic, London. 


Tue 
A FEW WORDS FROM A LAN 
GARDENER. 


LANDSCAPE gardening has for its object the preser 
vation and development of outdoor beauty. I am 
glad of this opportunity to makea plea to engineers 
for the preservation of pleasing features in our land- 
scape, because engineers and surveyors may exert so 
much influence in this direction. An enumeration of 
a few cases where unnecessary damage has been done 
will serve to introduce the subject. A piece of land was 
purchased for its fine trees, a rapid stream of water that 
flowed through it, and its proximity to Lake Michigan. 
A surveyor Was engaged to determine the boundary of 
the tract. One of the lines which he ran for this pur- 
pose happened to pass through an old red cedar, 
which the axman did not hesitate to mutilate by eut- 
ting off half the branches. The tree had stood by it 
self and was exceptionally perfect. {! its value as an 
ornamental tree could be given in dollars and cents 


DSCAPE 


a tree), it would be placed at from fifty toone hundred 
dollars. Cutting the tree saved perhaps half an hour's 


time for the surveyor. 


A few years since, in visiting asuburb of Chicago, 


to have a native forest 
leased to see that some of the original 
roadside, An old oak 
witha thornapple tree that stood near madea delight 
ful group. There were also maples, lindens and hick- 
ories. When I saw this street a year or iwo later it 
had been improved(?) Its grade had been changed 
slightly and the fine old trees, in picturesque groups, 
were removed to make room for straight rows of little 
elms. 

In one of the older cities in New York maples, elms 
and other trees were planted at an early day. They 
were placed from fifteen to twenty feet apart in rows 
on each side of the street. In a few years they crowd- 
ed each other and shut out light and air from the 
houses; so the lower branches were cut off, and this 
process of trimming went on until in many cases the 


which was fortunate enough 
|} growth, was 


naked trunks, with ugly sears, where the branches 
had been removed, reached above the second story 
windows. The upper branches spread across the 


street and over the houses, completely shading every- 
thing but the back yards. 

In the outskirts of another city in New York lived a 
man Whose grounds along the street boundary were 
fringed with native dogwoods, sumachs, Juneberries, 
witch hazel and sassafras, with here and there a wild 
grape or virgin’s bower. In certain nooks goldenrods 
and wild asters found homes,so that this group of native 
growth formed as interesting a collection of foliage and 
flowers as could be found along the highways for miles, 
But one day the fever for improvement seized the own- 

er of the land and he had all the * brush” grubbed out. 
| He then hailed a passing acquaintance who, he knew, 
jhad some skill and good taste in planting. informing 
| him that he wished to plant some shrubs and would like 

his assistance in selecting and arranging them. The 
jmman of taste replied that it would take ten years to 

wroduce an effect of shrubbery as good as that which 
fad just been destroyed. 

I wention trees and shrubs first, because they are 
the materials with which a landscape gardener works— 
his paints. There are, however, other features over 
which the engineer has entire control—features which 
have much to do with the appearance and comfort of 
our surroundings, and hence come within range of the 
\landseape gardener’s criticism. These are grades, 
location of catch basins, sidewalks, curbing and fre- 

uently the location of the street itself. How often 
> we see profiles made with straight lines, frequently 
verfectly level, whena slight curve would save expense, 

the roadbed drier, and improve the a /pearance 

of the street. Catch basins for receiving the surface 
| Water are very generally placed at street intersections, 
jmaking unnecessary steps at crossings and often ob- 
structing these crossings with w: iter during heavy rains. 
There will seldom be any difficulty in placing catch 
basins at some distance from corners, thus keeping 
the passageway for those on foot high and dry. Again, 
sidewalks are usually made to follow the grade of the 
road way, when there is no real reason why they should 
do so, excepting the desire of the engineer to simplf 

his own work. In residence districts streets are mom | 
ly sixty-six feet wide, thus leaving a space of six to ten 
feet in width for grass and trees between the roadbed 
and the sidewalk. Where entrance drives to private 
grounds are not desired, no harm comes from leaving 
the sidewalk one, two, or even three feet above the 
street grade. Such an arrangement would frequently 
save fine old trees and also the expense of regrading 
and planting residence grounds. The steeper slopes 
—_ be covered with hardy shrubs, which would give 

leasingly varied and homelike effect. 

n one of the most desirable residence districts of 
Chicago the streets are nearly all macadamized. Stone 
eurbing separates the macadam from the grass plat. 
I have just measured this curbing in many places, and 
find it to project from six to fourteen inches above the 
adjacent surface of the roadway. In such lecalities, 
where driveways are constructed of gravel, broken 
stone or asphalt, curbstones are not only expensive ang 
unsightly, but worse than useless. They are especially 
dangerous when horses become frightened and shy to 
one side or runaway. They prevent rainwater and melt- 
ing snow from running off from the road surface and 
soaking into the ground on each side, to the great bene- 
fit of trees and grass. Witha brick or wooden pavement 
the curbing is necessary, but it should be kept low, a 
et angee of two inches above the adjacent surface 
weing sufficient. 

Having, perhaps, spent enough time in criticism, let 
us consider what can be done to make a street attrac- 
tive. We will assume that a pleasing variation in 
gradeand proper drainage have ele secured, and that, 
while the grade is an easy one, it has been placed so low 
as todo the least damage and be of the greatest benefit 
to the property on each side. It is nearly always de- 


sirable to have residence lots somewhat higher than 
The appearance is also improved by hay- 


the street. 
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Chee pla el some distance back from the lot 
litve While it is by no means essential that all houses 
should be placed the same distance from the street 
tis a Wise have a line established tn 
front of which no | ling can be ereeted, Houses 

in sometinnes be built at irious distances back of 


this line with wood effect When the grade is prop rly 


taket ire f and the houses correetly pl wed, the 
polis can otnimenced Care should be taken 
notte plant in such a way as to Keep sunlight out of 
ive to it a better appearance than it would have in 
continuous prlant shrubs and vines 
about verandasand along the blank walls of buildings 
will help to make them attractive and homelike, but 


this is a matter for individual taste The street plant 
ing ought to be desigtned witl it View to its effect as a 
whole The United States is wonderfully rich in its 
variety of trees and shrubs, very few of which are un 
attractive or objectionable \ walk of a mile or two 
along asuburban of village street ought to show all 
the variety of tree growth, shrubbery and hardy her 
baceous plants that can be found in the surround 
ing country or in the best parks, exclusive of their 
greenhouse and aquatic plants The upper outline of 
the planting should drop here and there, showing an 


expanse of clouds or sky, a beautiful house or attrac 


tive grounds This variation can be made by using 
for the taller trees, elms oaks, beeches, lin 
dens, tulip trees, honey loeusts and many others 
These should be placed in irregular groups, such an 
arrangement being far more pleasing than straight 


ment Which would admit of 
the selection of differ: Drees pl wed in arow 
should be of one kind, at least for one bloek, as nearly 
alikeas possible. Pora smaller growth ase Juneberry 
sassafras, bod. the larwer the various 
thorns, blue beech, Ironwood, ete These are all beauti 
ful trees and will often shade a sidewalk while allowing 
the sunshine to reach the house. Then | would urge 
the use of a still smaller growth, such as witch hazel 
including rhus aromatica, the smaller sized 
dogwoods with red bark, barberries, Japan quince, 
buckthorns, svringas, sweet brier, ete. These will 
hide, to some extent, the naked trunks of trees and give 
a soft, varied outline to a street view hey separate 
the sidewalk from the driveway, giving an agreeabk 
seclusion, They help tomakea beautiful and interest 
ing walk from the railway station or office to our homes 
at all seasons of the vear—in spring and summer, with 
the variety and freshness of their foliage and flowers 
which are placed where thev are most easily seen: in 
autumn, with their foliage and fruits; and in winter 
with the soft colors and fine spray of their branches 
Finally, | would reeommend the use of hardy perennial 
herbaceous plants rops, hepaticas, 
trilliums, laupines, goldenrods, wild sunflowers, asters, 
ete It will be sand, of that these flowers, as 
well as those of the shrubs, will be picked and the 
plants destroyed The same objection was urged in 
regard to flowers in public parks, before these parks 
came into existence, and proved that) such fears were 
for the most part groundless, To learn to enjoy a 
flower without picking it and to see or hear a bird 
without wishing to throw a stone at it, should bea 
part of every child’s education—yes; and of every 
grown person's too At more or less rare intervals we 
go miles to enjoy the beauties of a park, and this is 
quite right and jastifiable, But how much enjoyment 
would be added to our lives if we could have these | 
beauties distributed along the streets that lead to our 
dwelling places, where we would see them every day ; 
and not to our lives ouly, but to those of strangers and | 
visitors, who, after seeing how attractive a public | 
theroughfare might be made, would perhaps imitate 
the example in their own neighborhood 

The general public has not vet learned to appreciate 
what a very useful person a landscape gardener is. They 
fall to recownize the fact that by following his sugges 
tions they save money, enhance the value of their 
property, and, what is of more importance, add to the 
pleasure of living. The landscape gardener’s name 
dees not appear on the city pay rolls, but the engineer 
has ahold onthe public, and sol appeal to him to} 
give more thought to the artistic side of his profession 
If there are natural variations of surface, running | 
brooks, ledges of rock, fine old trees, groups of shrubs, | 
or any other features of natural beauty, let the engi 
neer study out a way to preserve them, without in any 
degree lessening the usefulness of his own work 

I believe there is at the present time a tendency to- 
ward greater appreciation and love of art. Let me} 
close this paper with the hope that all who read it will 
try to help forward this movement and give special 
attention to “art out of doors.” O. C. SIMONDS, 
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THE GINKGO 


THK tree of which it is a question in this article is 
not unknown to our readers. The Marquis de Saporta 
has discussed it at length and with dhe eeutnatene 
that this learned academician brings into all his work. 
But it is principaliy from the view point of paleon 
tology that the ginkywo is regarded in this study, 
although Mr. De Saporta tried to neglect pinnae, 


history of the modern tree. 

The object of this article, which is much more 
modest, is to encourage lovers of beautiful plants to 
extend the culture of this tree of original aspect and 
of indisputable decorative effect 

The ginkgo was discovered in Japan in 1690 by the 
traveler Koempfer. The oldest specimen known in 
Europe is that of the botanical garden of Utrecht, 
planted, it is said, in 17 Forty vears later it was in- 
troduced into Eng and finally the Museum of 
Paris obtained it in : 

There are few exotic 
adapted therms« Ives t 


plants that have so easily 
our European climate as this 

The ginkgo is illed by the name of 
“Arbre aux Quarante Beus It is to the dearness of 
the individuals that long existed in commerce that 
this name is attributed ; but the following anecdote, 
which is wortay of being related, seems to be the most 
correct version of its origin 

Andre tells us that a Parisian amateur named 
Petizny went to London in 1780 in order to visit the 
gardens of England. At an English merchant's he 
found five ginkgo plants growing in the same pot. 
After a hearty dinner, to which the Englishman did! 


tities 


: 
too much justice, Petigny purchased from him for) widely distributed over the earth and which remains the 


twenty-five guineas the pot that previously was not for 
sale. The next day the English horticulturist offered 
Petigny in vain twenty-five guineas for a single plant 
rhe price of the five ginkgos therefore came to 120 
frances, or 40 ecus, and thus the tree got the name that 
it now bears. 

Those who are inexperienced in botany are always 
surprised when they are informed that the ginkgo be 
longs to the family of Coniferm, tribe of Taxi- 


yvreat 


LEAVES AND FRUIT OF THE 
GINKGO 


new, a place that was assigned to it by Smith in 1797, 
after an attentive study of its reproductive organs. It 
is certainly a tree that in little allied 


Aspect seers 
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ts family. Mr. De Saporta says with much 
justice that it would doubtless long ago have disap 
peared if the singularity of the tree, its relative 


sole one of 


beauty, and the nobleness of its aspect had not caused 
to be attached to its presence ai sort of religious 
prestige, which in China, as in Japan, has led the 


natives to plant it around their tem ples. 

One of the causes, not enough remarked, perhaps 
ofthe extinetion of certain plants, is their ani sexu 
ality As the ginkyo is it is im possi ble tu 
count upon the perpetuation of the species when we 
have but one of its sexes. The vew, a close ally of 
the ginksgo, which is in the same situation, and which 
is not cultivated like a forest tree, will doubtless dis- 
appear more than any other species that bears both 
tnale and female flowers upon the same plant. 

The name ginkgo [which is really the name of 
the fruit. and means “silver almond”}, under which 
Koempfer mentions this tree [and which is due to a 
misprint in his Amcnitates Exoticw, the name as heard 
it Tegan being ginkivoo|, has for svnonyms the names 
vinan and itsjo in the extreme East. When Smith 
published the characters of the ginkwo in detail at the 
end of the last century, be thought it his duty tochange 
the name given by Koempfer, as being barbarous and 
inaccurate, and imposed upon it that of Salisburia 
Botanists after this had their choice between Ginkgo 
biloba or Salisburia adiantifolia for designating this 
tree. Whatever be the reasons given, it is always 
regrettable to see synonvimy increase in science, 
and nomenclature become encumbered. This name 
Salisburia prevailed with many, and the paleontolo- 
gists have taken the term Salisburie# as a name for 
the group of different fossil species of ginkgo. 

We have said above that since the ginkgo is mona- 
cious it is impossible for a single plant, although 
female, to produce seeds. At the time of its first in 
traduction into Europe, there were no two plants of 
the species in proximity with each other and of differ- 
ent sex, and, the tree being very rare, those publie os 
tablishments or privileged individuals who possessed a 
single specituen were fortunate. As the seeds capable 
of germinating came from China or Japan, one could 
boast but little of obtaining any. An endeavor was 
therefore made, and successfully, to propagate the 
plant by cuttings or layers, and for a long time this 
was the only method of multiplication. When De 
Candolle, who was at Montpellier, where there was a 
male plant of this tree, discovered at Bourdigny in 
Switzerland a female ginkgo, he obtained a branch of 
it and had it grafted upon a limb of the Montpellier 
specimen. A short time afterward this bore fruit. 


thereto, for it sheds its fan-shaped leaves every year) This horticultural event was disseminated through the 


like the lareh and the bald cy press, and, when it fruits, 
becomes loaded with fleshy drupes full of a resinous 
juice of a detestable flavor. The alone are 
edible, and these, boiled or roasted, are consumed in 
China and Japan, where the tree is met with planted 
by preference near temples or tombs. The tree is not 
known in a wild state; there seems to be no doubt 
about that, and this is the interesting scientific point 
ibout the plant. Itis the sole representative of an 
eXxtinet genus which was formerly widely distributed 
in the northern hemisphere in the cretaceous epoch 
Paleontologists bave found the ginkgo in a fossil 


seeds 


state along the east coast of Greenland and as far as to | 


press, and grafts from the fruit-bearing plant of Mont 
pellier were soon requested of De Candolle from Milan 
and then from the garden of the King of Italy, wherein 
there were some male ginkgos. A few years after this 
grafting the Milan tree produced its first fruit. The 
gardener who took care of it made a profit out of it for 
a certain time without any one being aware of it. He 
sold his seeds clandestinely, and, it appears, received a 
high price for them. People came to admire his tree, 
whose fructification was an interesting curiosity, but 
he took care not to make Known the profit that he was 
deriving from it. 

When the gardener died, one was surprised to re 


Fie. 2.—THE GINKGO OF THE GARDEN OF 


PLANTS, 


AT PARIS. 


the river Amoor; then in Central Europe, in Han 
over and England; and finally in Spitzbergen and 
Siberia. It has been found even in the southern 
hemisphere, and an antarctic species has been col 
leeted in Australia, but always of the secondary period. 
A dozen fossil species of ginkgo are known, differing 
from one another in the more or less deep division of 
the leaves, or the size of them. 

Thus we have here a plant whose ancestors were 


ceive several letters requesting the delivery of ginkgo 
seeds as usual. As may be supposed. the new garden 
er Was not authorized to devote himself personally 
to this trade. Yet the tree continued to fruit still 
more profusely, and the orders cid not cease to flow 
in. When the stratagem became known, it was ex 
plained how for several years certain seedsmen of Ger 
many had announced in their catalogues ginkgo see s 


that they alone possessed. These came from the Mi- 
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lan tree and from another situated in a village near 
Mozzo, in Italy. 

The seeds, as may be seen, easily become fertile in 
Europe, even in the relatively eold latitude of Paris. 
However, it is well before sowing them to make sure 
of their germinative quality by immersing them in 
water, Those that float upon the surface are gener 
allv bad. 

The multiplication of the ginkgo is therefore a very 
easy matter, through slips or layers or seeds, which 
are now of a reasonable price. This tree grows in all 
soils, although we read in one place that it requires 
firm and humid earth, and elsewhere that it demands 
a sandy and light soil, | know of some under the 
worst conditions that maintain themselves, after a 
manner, and, what is remarkable, have resisted the 
severe winters that we have had in France for twenty 
vears 
” The few specimens of the tree of the Paris Museum 
are not planted in favorable soil. The earth of this 
garden is exhausted, and a number of trees and herba 
ceous plants that were remarked there have disap 


peared during the last half century. Yet the tree 
represented in Fig. 2 although but five feet in cir 


eumference at three feet above the surface and thirty 
five vears of age, is one of the most beautiful that we 
know of in the form and elegance of its branching. 


HABENARIA SUSANN®. 


house species to come in any quantity was H. milita 
ris, that beautiful cinnabar scarlet, which species is 
now so well managed in many gardens, but which 
proved restive at the onset. 

Then came the pretty flesh colored H. carnea, and 
more recently H. ¢. nivosa, the white form of it. All 
these have variously colored leaves, and are highly 
ornamental even when not in flower. 

The last novelty, H Susanne, a pure white species, 
for which Messrs. F. Sander & Co., St. Albans, re- 
ceived a first class certificate at the Royal Hortical- 
tural Society’s meeting of the Orchid Committee, 
August 28, is a tall habited plant, with plain green 
leaves, and, like the other species named, it does not 
seem difficult to grow, if placed in a light position in 
a tolerably warm and moist house. 

After flowering. the leaves of all these habenarias 
fade, and the supply of water should be gradually 
lessened. When they are quite at rest, they should 
be placed in their potson adry shelf, only a little 
water being given to them at long intervals. When 


i they are about to start into growth again they should 


HABENARIA SUSANNE —FLOWERS SNOW-WHITE. 


Before such a tree we see at once that it in nowise! be repotted into tolerably small pots, crocked one- 


resetnbles what we daily observe; it has truly some 

thing of the Chinese or Japanese in its aspect. So, 

in a park, it is immediately distinguished from its 
neighbors, and it seems to us to be as indispensable 
upon alawn or in aclump of trees as the graceful 
birch. Its growth is moderate, but continuous, and | 
its trunk rarely reaches larze dimensions. Yet Bunge | 
observed a very old one in the vicinity of Pekin that 
was nearly forty feet in girth and proportionately | 
all. 

From the standpoint of utility we can mention only | 
the use of the edible seeds, boiled or roasted No par- 
ticular use seems to be made of the wood of the tree, | 
and yet it ought to have relatively useful qualities. | 
It is somewhat hard, of a pretty vellowish white color, | 
fine-grained, homogeneous and easily worked ; and, | 
finally, it is not resinous. However, as a beautiful or- | 
namental tree, it may be claimed for it that it pos-| 
sesses qualities of the first order, and that it sums up 
the utile dulei of Horace—that is to say, perfection.- 
La Nature. 


ONE of the latest uses to which paper has been put 
is the making of telegraph poles. he paper pulp 
emploved is saturated with a mixture of borax, tallow 
and othersubstances. The mass is cast ina mould with 
a core in the center, forming a hollow rod. The eross- 
pieces are fastened to the pole by wooden keys. 


third the way up, the lower part of each tuber being 
rested on the crocks before the compost of fine sphag 
num moss, peat, crock dust and loam fiber is placed 
round them, the growing point being kept just below 
the surface. Soon after potting they should be liber- 
ally watered until flowering is over.—The Gardeners’ 
Chronicle. 


DEVELOPMENT OF MINERALOGY—IV.* 
By L. P. GRATACAP. 


THE name of Stenois associated with the promulga- 
tion of a principle in ervstallography which laid the 
foundations of the science upon a fixed law and 
brought into scientific unity a wide series of apparently 
discrepant mineral aspects. Steno determined the an- 
gular invariability of natural crystals, viz., that, how- 
ever distorted or modified, the faces of crystals made 
with each other the same angle under all abnormal or 
disturbing relations. Bartholin, Janitzer, Huygens, 
Boyle, bad contributed important observations both 
on crystalline measurements and their physical con- 
stants; Huygens had speculated in a very modern 
fashion on the ultimate molecular constitution of | 
tmninerals and Boyle hastened the determination of the | 
specific gravity of minerals; Janitzer and Bartholin 


had both made crystals and measured them, but 


* Coutinued from SurrLemenr 058, page 15318, 


neers. 

Steno was born in 1688, at Copenhagen, and died in 
1687, at Schwerin. His life was devoted to study, and 
he ventured upon theological disputes with the same 
ardor with which he attacked mineralogical problems, 
He insisted upon the growth of crystals from the out 
side by the addition of material derived from a fluid ip 
which they might be immersed, not from some veye 
tative power of increase ; he observed the unequal en- 
largement of crystals, their obliquity, and in the case 
of quartz explained the striated prismatic faces as due 
to the oscillation of the terminal (pyramidal) faces with 
the side (prismatic) faces. He made out the fixed 
angular relations of the faces of crystals, and in bis 
speculations upon the cause of mineral increase 
assigned the latter to the effects of magnetic attraction. 
Steno was followed by his contemporary Gulielmini, 
anv Italian, who corroborated the fixity of the erystal- 
line angles, noted the restriction of one kind of erys- 
tallization to different species, as cubes to salt, oetahe- 
drons to alum, emphasized the fact that a erystal is 
made up, no matter how large, of innumerable similar 
smaller crystals, that these, fitting together, leave 
}Openings which give porosity to the erystal or con- 
tain water which may be expelled by heat. His ob- 
servations went a great way to extricate the subject 
| from the opprobrium of mere speculation, and miner- 
alogy, on its physical side, at least, was beginning to 
assure, more and wore, the outlines of a great science. 
Keener students were constantly publishing their con- 
clusions, descriptive mineralogy grew when Schene- 
beger described in great detail the variations of quartz, 
when Cappeller enumerated the structural types of 
mineral occurrences as spherical, conical, wedge 
shaped, fibrous, micaceous, foutlonian, when Bourguet 
definitely cast aside the idle, childish notions as to the 
origin of minerals from seeds and germs and separated 
fossils proper from minerals; stalactites were no 
longer regarded as vegetable growths and the various 
efflorescences of salts were put into the category of 
mineral products, Light was breaking over the subject 
of mineralogy in every direction, and the opening of 
the seventeenth century found a vast number of obser- 
vations and inferences and some principles recorded. 
The crystalline systems were not yet suspected, the 
range of material studied was narrow, being the arti- 
ficial salts,and precious stones, quartz and garnet, 
calcite, gypsum, and the more obvious metallic min- 
erals, and mineral chemistry was struggling in im- 
perfect ways to bring about a classification in miner- 
ais, anattempt which was necessarily hopeless until at 
the end of the eighteenth century the methods of analy- 
sis were created by Berzelius. 

There was, indeed, chemical mineralogy, and Boyle, 
Becher, Stahl—the distinguished author of the Philo- 
giston theory—Henkel and Pott, had contributed to 
bringing processes of chemical analysis into use for de- 
termining minerals, The remnants of a mythical age, 
however, still clung to the science. The sun was re- 
garded as typical of gold, carbuncles, chrysolite, hya- 
cinth ; the moon, of alum, marcasite, white and green 
minerals ; to Saturn were referred lead, copper, arsenic, 
sapphire, wagnetite; to Mars, the red and sulphurous 
species ; and to Venus, beryl, lapis-lazuli, emerald and 
silver. A rude and purely superstitious use of miner- 
als, powdered and introduced into water, was prac- 
ticed for medical purposes. The discerning Henkel 
wrote about the metals as if they possessed animate 
affections, and assigned to them a certain moral order, 
while their peculiar affinities and unions vet affected 
the students with those impressions, derived from the 
alchemists, of love and friendship. All this was in- 
evitable ; science was passing from the subjective to 
the objective stage. The custom of interpreting the 
motions of matter by the affections of the mind yet 
retained its hold in language and conceptions. All 
was vague, and, as it has been said, many scientific 
writers of the time were happy in being ignorant of 
their own ignorance 

Henkel and Pott, in the period lapsing from the 
seventeenth to the eighteenth century, were perhaps 
most active, and their chemical researches helped sen- 
sibly to introduce more exact definitions of mineral 
species. Heat at various intensities was a common 
jagent for chemical investigation. In this way the com- 
bined water of gypsum was detected ; Boyle had sub- 
jected gems to the ordeal of the furnace, and averred 
that from most of the transparent minerals he had 
obtained a pungent vapor. Henkel divided stones or 
minerals into four classes, according to their behavior 
when exposed to heat: as they (1) withstood fire ; (2) 
as they were hardened by fire; (3) as they underwent 
pulverization upon rubbing after beating ; (4) as they 
melted in fire. In the first class he arranged the 
diamond, ruby, beryl, sapphire, topaz, chrysolite and 
silica; in the second, clay, serpentine, fuller’s earth 
and other clays; in the third, limestone, alabaster, 
sinter; in the fourth, sulphur. garnet, Oriental hya- 
cinth, malachite and Icelandic agate, viz., obsidian, 

The fundamental constituents of stones were argil- 
laceous substances, calcareous or metallic, and sub- 
sidiary to these, the salty, oleaginous, metallie and 
saline-sulphurous. These distinctions were far re 
moved from that definiteness of chemical composition 
which characterizes wineralogy, but still they contain 
ed a rude approximation of a general scheme not alto- 
gether irrelevant to the facts of nature. In the realm 
of metals the species were perhaps more numerously 
separated, and the more common sulphides were recog- 
nized. But no means then existed for invading the 
unexplored regions of mineral production and bring- 
ing to view new species, assigning them their catego- 
rical position and giving them individuality. Pott fol- 
lowed Henkel, and along the same lines of chemical 
investigation strove to delimit the relations of miner- 
als. He divided minerals into four classes : 

1. The alkaline and caicareous. 
2. The gypsiferous. 

3. The argiliaceous. 

4. The vitrescible. 


In the first he placed the limestones, carbonates and 
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eral principles, the mias« 
salts, and the feminine, 


complex, decom posable 


These salts were nitrum, muria, natrum, alumen, 


ground (humus 


arena, humus, and calx, 


prevalent and wh 
as in some way 


nineral matters in which 


rossopetra;: the 


laceous, various lava, mica, opal, zeolite, ¢ 


In the siliceous 
silex, jasper, 


his followers « 


couprised the 


Ocroper 6, 18%4 


hKoown, being uraniat wolfram, magnesium, antimo- 
ny, zine, nolybdenum, tin, cobalt, iron, arsenic, cop 
per, nickel, bismuth, silver, lead, mereury, gold, 
im 
He enumerated the known erystals under hexahe 
Irn ctohetra hedtral, dodecahedral, fourteen 
ighteen, twenty-four, twenty-six, thirty-six sided 
solids with ri ri Trapeze! 
lal and sealene faces. Th snes given by Linnaeus 
wer tte ur haracter, and what are now 
dered as distinet minerals were grouped under one 
lesignation. Thus ler We find ruby. sapphire 
hvacintt spin Marine, bervl chryso 
bery erald, x ‘hile again under quartzum a 
y list of Varieties is given ull referable to quartz, but 
iracter i by such peculiarities as to day distin 
t eSatuples sent mineral as 
rous dl lar, globular, ev 
| uri r vus, tabular, rock 
tal The book of Linnaeus upon minerals in 
f iture Was sVstematic work, if 
irked tl proarress ile in reducing the numerous 
ervat tis students to some sort of order, and 
ithere| In a sctentin fashion all of those observa 
tions and started out a practical check list. But the 
neral Kingdom Was very poorly understood as vet, 
ind the modern collector would wander hopelessly 
tl pages of Linnaeus to recoarnize many of 
re corm weupants of the shelves of his cabi 
l was but partially acquainted 
vith the chemical researches of his day, and his work 
scarcely a viequate reflection of the researches of 
mtenporaries Voltersdorf, in the preface to his 
neral svstem, wrote about this time * The first and 
est distinetions to be followed in a classification of 
nerals must be based upon their constitution. As 
nerals neither live, nor grow, feel, they are not 
yanie in nature, bave no anatomy and seuse appa 
itus. by which they can be distinguished. Therefore 


on the exte 


i this matter we should place no reliance 
rior appearance There are mineral species of one ge- 
is which in no wav resemble each other. On the 
her hand there are found some of entirely separated 
ses Which have the same form We must therefore 
i rini the relationship snd the differences of mine 
rails, according to their composition, or by the mate 
r of which thev are made, amd from these classes, 
fers and genera are fixed.” Names were in great 
fusion, and no authority established a name when 
intraduced, nor rejected it, so that each author had 
free play, and liberty, in conjunction with mis- 


ut erstanding e nomenclatures previously used, 
vided toe the perplexity 
(iarnets were Known as carbuncles, anthrax, pyrope, 
sistites, carchedonius, sandaresos, 
Ivehnites, jonis hrysolite as leucochrysoes and melli 
ry sos erald as cholos, chalcosmaragdus, pseudo 
stuaragdus, galactit tnd so on \ desire for making 
sVstetus Was prevalent, and numerous writers ventila- 
tel their plans at atime when no rule or criterion 
was established to make any permanent. The latter 
vears of the eighteenth century brought in new re 
searches and mineralogical physics and chemistry be 
in dinate in lines of true affinity the minerals 
if We known and to add to their lists minerals 
that were either new or had been disengaged from 


Previous 


GOLD GENESIS. 
By Henry Werrz, Ph.D 


IN the SuPPLEMENT of September 8 last (p. 15587 
there appears anarticle taken from Knowledge, and 
written by Prof. J. L) Lobley. The writer premises, 
in substance, that not more than one generation since 
say the igneous origin of mineral veins generally 
was advocated by eminent geologists. This is true 
Murchison, in Siluria,” David Porbes, and numer 
ous others, maintained it rhe history of this subject 
annot be wone ints It entered into the chemi geo 
lowical mtroversies between Forbes and our own 
Sterry Hunt (now gone from us), about 1867. The 
gold of quartz veins, as Prof. Lobley says, is still held 


is origin. Others, admitting 
posited from solution, vet claim 


by many as « 
that the veins were d 


ous 


that the gold came from the “ bowels of the earth.” * 
Prof. Lobley discusses largely the fact of the general 
total absenee of gold from the products of voleanic 
vction all over the earth: exhibiting a remarkable 
mastery of this subject. He refers to the theory of 
oceanic origin of gold as “reeent.” The readers of the 
ScLENTIFIC AMERICAN mav be interested to learn that 


this theory is some thirty years old, and originated on 


this side of the Atlantie. 

In an extended 1 ir, called ** Gold Genesis,” read 
by the writer, in [866, to the American Association for 
the Advancement of Science, this oceanic gold theory 
was brought forward, and completely demonstrated, 
chemically and mineralogically. This memoir was also 
published in the Americaa Journal of Mining (precur- 
sorof the present Engineering and Mining Journal), in 
Heatherington’s Nova Seotia Mining Gazette, and pro 
bably elsewhere Moreover, the original two chemical 


discoveries, which founded this theory, go back to 1838, 
Associa- 


having been also presented to the American 
t nin that vear No controversy of any consequence 
irose, as the demonstrations presented left but slender 
rox therefor 

Subsequently, at the time of publication of Murehi- 
son's Siluria (about the present writer contro- 
verted allthe views of Murchison as to the igneous 


origin of gold, presenting familiar facts wholly incom 
patible with them.?+ 
After extensive exemplification of the fact that gold 


is alwavs a product (or rather, educt) of non-voleanie 
rocks, Prof. L. proeeeds to state his theory of the condi 
tion in which gold has been held in solution, in order to 
be introduced and deposited in veins, ete. In this he 


claims to be sustained by Bischof, Sterry Hunt ¢t and 
un writer. on tl Density of the 
SCTEN AMERICAN SUPPLEMEN N Jan. 6, 1M, 
news ar at ha stnow. Americar 
‘ | mp. IS, 14 
1% Amert the writer), ve x 
Nov, 14, ar rn 
~ who was alwavein accor! | 
wt ws ects, | ha referred to the last edition of 
Bical and Geological Essays,” I dod nething there about a 


Newberry This, as he states it. is that there exists 
an unknown silicate of gold, soluble in water, under 
heat and pressure. 

Such silicate is assumed to have accompanied the 
netamorphism of the crystalline gold-bearing rocks. 
No such silicate is likely to be admitted now : 
ible by chemists. Of course it is the 
gold with quartz that bas suggested this hypothesis, 
But the same argument may apply to all the heavy 
t Moreover, though gold, like other heavy met- 
abundantly associated with quartz as a vein 
stone, Vet the commonest matrix of the precious met- 
al is not quartz, but iron pyrites. This, in a genetic 
VieW, associates gold, not with silicon and oxygen, but 
with iron and sulphur. The fact that silica is an ex- 
tremely prevalent vein stone associates it with all vein 


associ 


tuetals 


iis, is 


metals The pressure, thotion and heat that produced 
wetamorphistn (as also pointed out first by the pres- 
ent writer in “Gold Grenesis™ in 1866: see Dana’s Geo- 
hagy, ISSO. p. 762) are now universally recognized as 


solution of the 
well as of vein stones. 


the conditions that led to the 
silica of solnd rocks, as 

Phe American Association paper of eight vears pre- 
Vieus on ISOS). already alluded to as containing the 
chemical discoveries that demonstrated the gold- 
announ in 1866, will be found in the 
Association Proceedings for 1858, pp. 168 to under 
the title, “On the Detection of Nitric Acid in Solution ; 
the Action of Sesqui-salts of Lron upon Indigo and 
Metallic Gigld, ete..” by Henry Wurtz, of Washington, 
Both ferric chiomde (sublimed ervstals) and fer- 
ric sulphate ‘chemically pure) were found to dissolve 
metallic gold (also platinum) appreciably. even in the 
eold, and much more rapidly with heat. This was 
the fundamental fact The other fact, then novel, 
though rediscovered afterward by others (Kuhlmann, 
for example), and now long universally recognized, 
Was that organic matters (filter paper, cellulose, being 
one Material experimented on) reduced ferric solutions 
to the ferrous state even in the cold 

The whole argument in “Gold the me- 
moirof 1866, was based on the proposition that all gold 
was originally in solution in the waters of the primeval 
ocean, by the aid of irom persulphate; and on its pre- 
cipitation therefrom, simultaneously with the reduce 
tion of the persulphate to iron sulphides, through the 
agene sy of organic life and its products in the ocean. 
There is ample evidence that life existed in the ocean 
during the gold producing era antecedent to life on 
solid land, even if we rejeet the Eozoon, Palwotrochis, 
ete The profound alterations that attended meta- 
morphism generally obliterated all fossil indications, 
but graphites, and even coaly, lignitic and bituminoid 
bodies, are found inclosed in crystalline schists. In 
this paper, and in others that closely followed it (al- 
ready referred to), this theory was worked out and 
all objections met. In 1860 still another paper was 
read to the American Association*® in continuation of 
this and related subjects. 

In “Gold Genesis,” the remark was introduced, in 
connection with statements ‘of the Known universal 
presence of gold in pyrites,+ that a very important 
share of the primeval oceanic gold may still be held 
added, whieh 


yenetic View ed 


an 


(ienesis,” 


in solution. Some computations were 
have been quoted likewise—as in the case of Sterry 
Hunt—with curious inaccuracy by Professor Lobley 


in this case probably at second hand). Then, after 


allusion to the diseovery of silver in sea water, by 
Malaguti, comes the following: **I would urge that 


gold be also sought for with renewed precautions. 
may be that if we had for the latter tests as delicate and 
characteristic as for the former, it would have been al- 
ready detected.” It should be added here that Pro- 
fessor Lobley must be deemed as unacquainted with 
all the papers of the writer referred to above. 

Some may think it a presumptuous comparison of 
small things with great, but the writer himself feels 
perfectly justified in claiming that, as shown here, he 
presented in 1866 a generalization, accompanied by a 
prediction, similar in kind at least to those which 
have immortalized the names of Newlands and Mende- 
leef Newlands, in connection with his first generali- 
zation—presented, and unfavorably received and even 
sidlouied just a generation in 1864—predicted 
germanium.+ Mendeleef subsequently predicted other 
unknown elements, and urged that they be sought for 
These were deductions from one of the most famous 
of human inductions, independently achieved by these 
two chemists. Similarly, the present writer presented 


since, 


in 1866 the induction that gold should exist in the 
ocean, and urged that it should be sought for. Six 
years after, in 1872, E. SonstadtsS announced its dis- 


covery in the ocean. 

As to the other fact first published by the writer in 
1858, namely, the reduction of ferric solutions by cella- 
lose, and organic matter generally, chemists, the 
writer thinks, will substantially agree with him that 
this virtually anticipates the later result that Profes- 
sor Lobley cites of Mr. R. Daintree, that is, the redue- 
tion of a gold solution by cork. The experiments of 
Professor C. Wilkinson, further referred to, do not ap- 
pear to the writer to be pertinent to the question of 
the original mode of aggregation of the gold, which is 
usually so intimately incorporated with the pyritie 
mass as to defy the microscope and to indicate unde- 
niably their original joint deposition, by one process 
of precipitation 

In “Gold Genesis” the ground is taken that 
morphism enters in here, vellow pyrite, galena and 


Iso- 


ows upon Sonstadt’s 
aintai i by Lieber, 
in 
nd w n he 
re is as can ted 
1 paper read he 
at tt in waters 

A niing his 

S66) extracted fr the 
five thousand 
tons of water.” 


1869 is Amer- 


stated, as 
(trans- 
* not show 
melted with 
t d v gold by other 
and Schorlemmer's Chemis- 


to f an 


Roscoe 


try, 


t's Svstemati 


Sterry Haut 
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calcite nthe second, the third, the clays 
anal onal « hia, wih h hard fire ancl im the 
‘ nt eal tire thier 
or upon ft f lin which wer 
enmbrna it te t! i anil wiv we Putt 
| ster fr estat fusion that 
had 4 he noted the phosphor of 
tru ith th of ta ser 
t the lave 1 st react Perms 
wi it tie K cryst hers 
by alel t t Was ay te t 
nls Marcasita f ‘ i reasita ~ a Vel 
low ‘ hh Ve ‘ if 
casita aurea is tit ly w with 
marcasita arwentea thi Phe alka earths 
Wer not yet 1, thie ‘ t 
amd tberviliu ti vereal, thre tals 
but part vi vidi 
Sel ft sVate Were proposed 
by variou mut But is ¢ real Witty 
which have tedayv t a tite it least 
of specific detinition, they se very crud Phe fun 
damental f hemical union were vet 
uideveloped, the list of elem ts approximate, and the 
unk So thaton all the wroumds of ob vation 
atta the of pertuanent 
sVsfem Was nu tudents at the 
emi of the eighteenth entury ima revolut it 
which the constitut f pounds was eluctidated, 
Among these Bergmann, S be Klopreotl Bruck 
mann, Maver, Gerhardt in und thers 
became distin he “try Was 
mivancing toward a deter it lition Priestley, 
Lavoisier, Seh Cavendish, R iter, Dalto were 
introduced t knowledge of thet ir istion 
the theorv of ator TL earer thought in 
balance as the f «ch ical i Sore 
What before this time tl livine Linnaeus had inau 
gurated the momentous ‘ il and 
botanical nomenclature which has placed! the 
highest rank of sceientifi ors But bells 
also essaved the diflleult task patting inorder the 
Confiised retinue f mineral wal facts as 
he said in his preface, he had deputed to others this 
subjeet, and, unless iportuned lacessitus lick the 
eousider them svat f Linnaeus has a dou 
ble interest as standing somewhere between two 
peri wis in the historw of thy nt «of ner 
glory. the period of the mednuevalists and the moderns, 
as hokiing vet sone f those wtaphvsieal no 
tions which made up the tmineralogy f speculation 
and as incorporating some of the facets and observa 
tions which laid down the foundations of the experi 
mental sete 
Linneaus alludes with admiration to the tbors of 
Woltersdorf, Wallerius, Cronstedt, Vogel, Just. Swab, 
“who, tuspired with the div e breath, have given 
j their observations to the learned world, to whom, 
sincve with infinite labor and exhaustion (sudore) they 
have penetrated the abyss of nature, and the depths 
of monntains, vlorvy forever is due from all just 
judges.” To the eye of Linnaeus the mineralogical 
world seemed a generative w b wherein through the — ; 
gation of mineral species went na sort itor 
Manic accompaniment tothe wide of 
nature From the water. the om Ipresent ocean, arose 
in the beginning evervthing, and this bumid. cold, 
Missive, conceiving Water, fecundated by the dry, 
i if wetiy ‘ rating air, brought forth two min 
sharp, clear, ervstalline 
fixed, visetd Ue, cohesive 
en polviedral ad ipl mous, 
solubilia) into infinitely min 
ute particles, nevertheless always alike, uniting to 
gether again and again into similar larger particles 
generate by crystallizing in and from various earths, 
Various stoties 
Linnaeus ealls them the fathers (patres) of stones 
Nitrum atmmospheric or gaseous in nature was the mate 
of sand (arenanm), siliea, ete.: muria, marine in nature, 
the mate of clav carwilla), all argillaceous matter; na 
trum, animal in origin, united with lime (caleem), and 
alumen, vegetable in disposition, penetrated the 
were the mothers (matress) of stones 
Linnaeus added to this list of saline crystallizing le 
ments borax, vitriol mirobile, amarum, all alkaline 
salts-—vitriolum, a type of sulphates, including many 
metall | Whose obvious ervstallization was se 
ervstallizing efficacy he invoked 
pressive of all other forms of erys 
taulliza " In bis classification the earths (terrae 
come first as aclass, those II I 
argilla, arena, humus, and ecalx prevail. He divided 
them into the taleose, ponderous, calcareous, argilla 
ceous, and sil us The taleose embraced tale, ser 
pentine, asbestos, actinolite and hornblenck the 
ponderous, barite and cE calcareous, 
chalk, tophus, calcite. lamellar calcite (schistospa 
thum), inolite, staleatite, pisalite, marble, foetid lime 
stone (suillus), tremolite, stellaris, humus, mara, mag 
nesite, gy psu hepaticus, fluorite, apatite; the argil 
silicate f al in ». BTS he Oommen ts = 
s Wartz, Genth, and Selwyn, as to the solution a 
Linnaeus put olivine, feldspar, petro alluvial deposit, seem to be well grout 
¢ fOny, American Association in 1866, expressed the oy 
rhe salia or salts formed his second class, and these wmtain gold, and urged experiments for its dete 
were natrum, carbonate of soda, bora, muria, common alenulations, t total an nt of gold hithert ' 
} } arth. and estimated at two thousand mi n ist 
sola, amarum, Epsom salts, alumen alam, vitriolum or rhe remainder of the passage contains an extraordinary error 1ta- i 
ilkaline sulphates To the ervstalline form of these tion, or slip of the pen, on the part of Hunt 
salts he wished to refer the rvstalline forms of the * The reference that | car w give for this paper of Ey 
minerals, and he rewarded these salts as ervstalline an Gas Light Journal, December 16, 1869, and January 3, 18 
itegories to which a rvstais were to be referred 
Phere was not, however, in bis mind anv suspicion of ated of in yrites we have none that or 
the six s¥stems, geometrically individualized, which races of gold Hombery also stated in 1709 
The class of combustibles followed the salts, and a : 
among these were bitumen, amber, graphite, and sul | 
phur, Class fourth metals as then 
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gold all belonging to the regular or isometric system, 
and therefore erystallizing together in the same crys 
tal 
To enable his views to be compared with those of 
Professor Loblev. as in the last paragraph of the lat- 
ter’s paper, the writer ventures to quote here the final 
postulate of his theory of the formation of gold veins. 


“SEVENTH POSTULATE. 


“old has been concentrated from its first general 


diffusion throughout the sediments, by alternations of 
oxidizing and reducing action, dependent upon the 
alternations of level of the district between elevation 


inte the oxidizing medium of the atmosphere and de 
pression near or beneath the ocean level, the iron sul- 
phides being thus first partially leached out of the 
heated mass by oxvg ferous Waters of atmospheric 
origin, and collected as auriferous solutions of ferric 
sulphates in the cavities and fissures produced by con 
traction during crvstallization, and then reduced again 
by organic solutions «similariv and simultaneously 
leached into the same cavities) to sulphides, these sul 
phides being necessarily richer in gold than the first, 
the saperticial portion, thus impoverished and decom 
posed during elevation, being eroded and removed by 
queous agencies during depression, leaving a new 
heated surface for renewed and deeper lixiviation and 
oXidation upon subseqaent elevation.” 

Phe writer must not be understood as implying, by 
this partial exhumation of his apparently buried 
work of three or four decades ago, a complaint on his 
own part. He is well aware that no cultivator of anv 
branch of science can possibly, at the present day, 
know or learn all that has been done in such branch, 
This subject of gold and its relations oceupies. however 
at this epoch much of the attention of mankind in 
general: and he does not therefore feel called on to 
offer anv apology for trving to revive his claims to 
priority American writers of note have also ignored 
or forgotten them One case Interesting In connection 


with the above quoted postulate from “ Gold Genesis,” 
wight be referred to. Mir Richard Pearce, in his very 
important and valuable presidential address to the 
Institute of Mining Engineers, at Washington. in Feb 
ruary, I8%0—an address full of original experimental 
results and sugwestions—discusses the subject of the 
effect on gold, as regards amalgamation, of the altera- 
tion from pyrite to limonite—that is, the formation of 
anriferous gossans. He deems it “not improbable that 
gold, during such change, is dissolved and again pre- 
cipitated in a pure state, or in a form free from such 
impurities as exist in the sulphides.” He cites from ¢ 
paper read to a Colorado society by Mr. R. G. Hills, 
“anexample of this kind, at the Litthe Annie Mine, 
San Juan district, giving evidence that gold has been 
dissolved or leached out at one point, and reprecipita- 
ted at another, asa result or concomitant of the alte 
ration of pyrite into limonite.” Mr. Pearce then adds 
suggestions that alkaline chlorides, peroxide of manga- 
nese, and sulphuric acid from the oxidation of the py 
rite, if all present, might dissolve the gold. Peroxide 
of manganese, however, is not always present, and if 
it were, the alkaline chloride would have to be unusu- 
ally concentrated to effect solution of the gold. It 
would appear that Mr. Pearce was not aware that fer- 
ric sulphate alone, as formed by direct oxidation, is 
sufficient for solution and transportation of the gold. 

Other American metallurgists have occasionally 
shown that the fact of the ferric gold solution has not 
been wholly forgotten by all. Thus, for instance, the 
distinguished metallurgist, Riotte, in a communication 
in 1880 to the Engineering and Mining Journal, on the 
“Solubility of Gold,” says: * T would finally remind 
the reader that sulphate of iron (peroxide) will also 
dissolve gold. especially if the solution contain chloride 
of iron or of sodium.” 

A eareful couiputation with the best data attainable, 
on the basis of 09 grain of gold per ton of sea water— 


about the proportion assigned by Sonstadt—shows 
that the great ocean should contain gold to the 


amount of over 000,000, 
The getting of some of this. by electrolysis, will be 
one of the problems of the future. 


WONDERS OF THE TAMARACK COPPER 
MINE. 
SPECIAL CORRESPONDENCE oF THE Boston~ TRANSCRIPT 


OPEECHEE, August 30, 184. 

Less than a month ago the deepest mining shaft in 
the world reached the copper lode in the Tamarack 
mine. The mine is in itself a wonder, and the stupen 
dous machinery on the surface, the awesome depths of 
its shafts, the richness of its lode and the size of its 
dividends render it a most interesting property. Its 
history is a combination of romance and stern practi- 
eality ; projected in the mind of one who was laughed 
at as a dreamer by his associates, it has been developed 
on the lines he laid out before the first shovelfal of 
earth was turned over on the property, and to-day, 
barring only its giant neighbor, the Calumet and Heela, 
richest among mines, it is the leading dividend-paving 
property of the great mineral district of Lake Supe 
rior. 

In 1880 Captain John Daniell interested with him- 
self in the purchase of a tract of mineral land in the 
township of Calumet, a number of local and Boston 
capitalists. It had already been demonstrated that 
the famous Calumet and Hecla conglomerate was a 
vein of wonderful strength and permanence, and its 
dip had been caleulated at 37!, degrees, while its width 
was fairly well known. If the vein held its course, it 
passed under the tract purchased by these men, but at 
a depth of over 2,000 feet. It required faith and cash 
to develop a mine under such hitherto unheard-of con- 
ditions, but the men and the money were found. The 
Tamarack Mining Company was organized, and the 
first earth was turned from the ground in what is now 
known as No. 1 shaft in February, 1882. 

It was estimated from the dip of the Calumet and 
Hecla vein, as calculated by the engineers, that the 
lode would be cut at adepth of about 2,250 feet from 


surface. No time or money was spent in sinking a 
small shaft or in boring with a diamond drill: a full 
sized working shaft was planned from the start. The 


inside measurement of the solid timbering of which 


for ladder and pump, one for lowering men and tim-| 


ber and two for hoisting rock. The ladders are used 
in ascending or descending for short distances, and in 
case of accident to the hoisting machinery are capable 
of being utilized for the entire distance, though a half- 
mile climb is by no means a pleasant pastime. Sink- 
ing was continued steadily, day and night shifts work 
ing, for three and a half vears, and over a quarter of 
a million dollars was spent to demonstrate a mere 
theory. Occasional masses of float copper were struck ; 
in IS82, 365 pounds of copper were secured in this way, 
ind sold at eighteen cents a pound—just double the 
present selling price. In 1884 the production was 7,43 
pounds, and has increased rapidly every year since 
The Calumet and Heela vein was struck at a depth of 
2,270 feet—within twenty feet of the estimate originally 


made—and the fortune and reputation of the projec 
tors of this greatest of modern mining feats were as- 
sured. 


As soon as the first shaft reached the lode a second 


Was projected, and then a third, while now the fourth 
shaft is being sunk. Shaft No. &% which is now the 
deepest in the world, being a trifle over 4,200 feet in 
depth at present, was begun three vears ago, and 


reached the vein on August 4 at a depth of 4.185 f et 
The vein at this point is some twelve feet thick, much 
less than its average, and the rock first secured was 
not as highly mineralized as elsewhere, but within the 
past we k the conditions have changed greatly for the 
better, and No 3 shaft is now in as rich rock as at al- 


most any point on the great lode. 
A trip down the three quarters of a mile into the 
bowels of the earth is a decided novelty, Entering the 


eage, Which is an iron elevator, fitted with all modern 
safety appliances, and hoisted or lowered by an inch 
and a half wire cable pas-ing over a great drum in the 
engine house near the shaft, the signal given to 
ower, A separate cage is always used for carrving 
men, and the rate of speed is less than where rock is 
hoisted or timber lowered in the other compartments, 
The trip requires five minutes, and as the cage sinks 
ata rate of speed equal to that of the swiftest elevator 
in a modern sky seraper, the dark walls of rock, on 
whieh a faint light is thrown by the candles and oil 
lamps of the party, seem to be swifthy shooting up- 
ward while the cave is standing still. At last the bot- 
tom is reached. A dozen miners, covered with grime 
and dust, are busily at work. Power drills fed by com- 
pressed air coming almost a mile through iron pipes 
are tapping the rock petulantly. Men are shoveling 
the rock blasted from the lode into the cars, which are 
trundled into the cages and hoisted to surface. The 
candles throw weird shadows, and as the refleetion 
comes to the mind of the mortal from earth’s surface 
that he is deeper down under the earth’s crust than 
nan has ever penetrated before, the desire to ascend 
to fresh air and sunshine is apt to come uppermost, A 
few minutes show all that is to be seen, for No. 3 shaft 
has just reached the lode, and the extensive system of 
drifts, erosscuts and winzes existing in other shafts of 
the mine has been but begun down here. The work is 
all planned for many years to come, and the force of 
eoupressed air and the muscle of man will transfer 
those plans from the paper where they were placed by 
the busy brain of the engineer into openings in the 
living rock, inch by inch, but with the same power of 
never-ceasing persistence which causes the falling drop 
of water in the course of long ages to wear away the 
hardest stone. 

There is little for the 
except the copper vein 
feet of the shaft was 
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geologist to see in No. 3 shaft 
at the bottom. The first fifteen 
sunk through the drift, then 
through a band of trap rock ofe hundred feet ormore, 
followed by a seam of amygdaloid. The copper found 
in a native state in the Lake Superior district occurs in 
the amygdaloid conglomerate veins. Great masses of 
pure metal or virgin copper carrying silver in connee- 
tion are found in the amygdaloid veins, while the con- 
glomerate measures carry the copper in small grains, 
but in quantities more than sufficient to make their 
product richer than that of the amvgdaloid mines. 
None of the amygdaloid veins cut in No. 3 shaft car- 
ried copper, and were but mere seams. Three belts of 
conglomerate were cut varying distances, one of 
which was recognized as the Allouez belt. This lode 
is five feet thick in No. 4 shaft, but in No. 3 is merely 
a seam carrying no copper. The other two belts, being 
devoid of copper, were not named. The Osceola 
amvedaloid, so named from the Osceola mine, which is 
opened upon that lode, will be found under the Calu- 
met and Hecla conglomerate, and is expected to carry 
a considerable amount of copper. 

The depths of the four Tamarack shafts on August 
25 were as follows : No. 1, 3.180 feet : No, 2, 3.280 feet; 
No. 3. 4.200 feet; No. 4, 1.100 feet. This latter shaft, 
the latest planned and begun, will strike the vein at a 
depth of about 4,450 feet, and will require two years or 
more to reach its destination. By that time No. 3 
shaft will be a mile or more in depth 

The management of the Tamarack is contemplating 
changing No. 3 from a vertical to an incline shaft, at a 
depth of 4.250 feet. At this depth the shaft will be 
under the lode, which dips at the angle noted, and 
every foot sunk vertically will take it farther from the 
vein, necessitating extra work in opening drifts and in 
tramming rock. 


at 


same capacity, and from three of them copper rock is 
now being hoisted. The cage is brought upward from 
the bottom or from some level higher up, with a loaded 
ear of rock. It is hoisted seventy-five feet above sur- 
face, to the top of the rock house standing over the 
shaft, and the car is pushed off the cage, an empty one 
pushed on, and the cage shoots swiftly downward for 
another load. The rock in the caris dumped intoa 
chute, from whence it is fed into a series of crushers, 
whieh reduce it to smalllumps. By the time it is the re- 
quired size it has reached the last pocket, whence it is 
fed into railroad cars that run under upon the surface 
of the ground, and is then hauled to the shore of Torch 
Lake, where the stamp mills crush the rock to sand, 


ofa mile underground, and in some cases almost a 
mile distant, and for the machine and carpenter shops 
on surface, is amony the largest end finest in the world. 
At No. Ll engine house. near the shaft of the same num- 
ber, are mammoth air compressors, driven by 750 horse 
power engines, and furnishing compressed air for driv- 
ing 45 power drills, each of which docs the work of a 
dozen men. Inaddition to running the drills the com- 
pressors furnish power for running the pumps a portion 
of the time, and also for winches handling the 
heavy timbers required for securing the underground 
openings, At No. l engine house a double-cone hoist- 
ing drum is used. This hoists one cage and lowers an- 
other simultaneously, effecting a considerable economy 
in the application of power. At either end the drum 
tapers at an angle of about thirty-five degrees, thus 
xiving a greater leverage in starting the cages from 
the lower lev els, 

At No. 2shaft a trifling little steam engine of onlv 
eighteen hundred horse power drives a little drum 30 
feet 6 inches in diameter. Around this drum are coiled 
lavers of inch and a half steel cable aggregating 3,500 
feet in length. A loaded cage, weighing with its bur- 
den some eight tons, is hoisted by this drum at the rate 
of 1,100 feet per minute Fifteen feet above the floor 
stands the engineer upon a liitle platform, three levers 
before him. Through these three levers be puts on 
steam and cuts it off, throws the drum in or out of 
gear, and lowers or hoists the cage. The engine that 
controls the gear alone develops some ten borse power 
To lower the cage the drum is thrown out of gear, and 
allowed to turn backward from the weight of the cage 
and cable The speed is regulate@ by a great band of 
steel plate a foot wide, half aninch thick and fifty feet 
in length, which passes over the upper portion of the 
drum, and is tightened or loosened by steam power. 
As the cage shoots swiftly downward the friction is 
such that the hard wood strips under the band brake 
smoke and occasionally catch fire, necessitating their 
replacing every few months : the water spraved on them 
to prevent their burning being evaporated in steam. 

At No. 3 shaft a new engine house is being built 
which will contain a hoisting gear similarto that at 
No. 2, except that it will be larger, the diameter of the 
drum being 374, feet, making it the largest drum 
hoisting from the deepest shaft in the world. 

Previous to opening copper measures to such ex 
tent as to pay forthe cost of operation, assessments 
of $520,000 were levied and paid by the stockholders of 
the Tamarack. Its last dividend was paid in June, 
ISM4. and the dividends returned to stockholders in the 
few vears the mine has been in operation amount to 
the tidy sum of $3,870,000, with a strong surplus in the 
treasury. 

From the last annual report issued by the Tamarack 
company the following suggestive figures are sum- 
marized: The production of copper-bearing rock in 
twelve months was 345,925 tons, which yielded at the 
stamp mills 21,976,363 pounds of mineral. This in re- 
turn gave an average of 73°08 per cent. in refined cop- 
per at the smelter, netting 16.061,106 pounds of pure 
metal, which sold for $1,852,252.50. The actual cost of 
mining, hoisting and smelting this amount of copper, 
including all operating expenses, was $1, 156,152.38, 
leaving a net mining profit of $721,121.82. From this 
protit was deducted the cost of copper to the company, 
708 cents per pound, or with the work of development 
included, 803 cents per pound. The percentage of 
mineral contained in the rock hoisted was 0°0318, and 
of refined copper, 0°0232. 

The various shafts, drifts and crosscuts of the Tam- 
arack, if placed end to end, would be several miles in 
length, and allof this work, except the fifty or sixty 
feet through drift, has been in living rock. he dip of 
the vein is almost north and south, and the inclination 
is steady at thirty-seven and one-half degrees for the 
distance of one anda half miles that the vein has been 
traced. The remarkable strength and permanence of 
this vein, known to all mining men as the Calumet and 
Hecla conglomerate, is the wonder of miners and en- 
gineers. No other mineral vein ever exploited has 
proved of the same strength and permanency. The 
thickness of the vein varies from eight to forty feet, 
fifteen to twenty feet being probably a fair average. 
Some portions of the vein are more highly mineral- 
ized than others, but yield an average return of two 
and a half to three per cent. of refined copper, occa- 
sionally giving over five percent. The conglomerate 
measure is a sort of hasty pudding rock, in which there 
are small round pebbles of granitic nature, fragments 
of sandstone and sand and small particles of copper. 
There are no ores of «sed in the district, though 
veins of copper ore have been found seventy-five miles 
to the south and east, on the Marquette iron range. 
No matter whether the copper is found in masses of 
many tons weight, as in the Quincy mine at Hancock, 
on an amygdaloid lode, or in grains ranging in size 
from small shot to little particles as fine as sand, it is 
native copper, pure and free from alloy of any metal. 
The only metal ever found associated with the copper 
is silver, but the two metals are separate and distinct, 
though found side by side, and welded to each other 
from the pressure of ages ago, when the copper-bear- 
ing measures were forced from vast —— to the sur- 
face of the earth. In the Quincy and Osceola wines 


| the silver product amounts to several thousand dollars 
The four shafts of the Tamarack are of practically the 


and the copper, then known as “mineral,” is packed | 


in barrels. It then goes to the smelter, whence the 
pure copper turned out in great ruddy ingots, 
the mineral from the stamp mills averaging about 
seventy-five per cent. refined copper at the smelters. 
The machinery required to hoist the rock, lower tim- 
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the interior of the shaft iscomposed is eight by twenty-| ber and miners, and to run the crushers in the rock 
four feet. In this shaft are four compartments—one | houses, the power drills working balf to three-quarters 


per annum, and a considerable of the white metal is 
found in the Calumet and Heela lode, in spots. 

The Tamarack gives employment to 1,200 men, and 
this number varies but littlethe year around. Asgood 
stoping ground is opened in No. 3 shaft the foree will 
be increased, and with the advent of No. 4 shaft asa 
producer, some two andahalf years from now, the 
force will be largely increased. All of the men have 
steady employment at good wages, and the Tamarack 
management stands as well with its employes as its 
shares do with investors. The capital stock of the 
company is 50,000 shares of a par value of $25 each, but 
the latest quotations show the stock selling at over 
$160 per share. Horace J. STEVENS. 


Ir is asserted that Bermuda is the most isolated 
locality that is inhabited by human beings. It is 700 
miles from New York, almost exactly southeast ; it is 
625 miles almost due east from Cape Hatteras, and 
hundreds of miles outside the course of European 
steamships and ships that traffic between the main. 
land and the West Indies. 


— 
: 
= 
| 
ay 


15646 


METHODS MINI riMBERING.* 
By W) Assistant in the Field 


CONSTRUCTION OF SQUARE SETS 


IN building square sets, the silla, 16 to BW feet in 
lent! ire first laid down on the foorat right angles to 
the wall Phese timbers are the larzest in use in the 
mine, and sl ld properly be as long as they can 
lend At regular intervals shallow depressions 
ire cut across th py face of the timber one ineh 
in depth stipert ally Chie size as the posts 
which are to rest upon the sil lu the center is cuta 
tw thirds the square of the it lenst 
sel larwer as the sive f the timber is inere ised 
Jute the mortise a tenon the bottom of the post fits 
The sills are laid hor ufally and exactly paral 
lel at suet listances as may have been determined 
upon, usually oor 6 feet from center to center of the 
posts. ‘Phe setsmay be placed in the form of squares or 
rectangles. Twosillshaving been laid, four posts, eon 
stituting the four corners of a set, may be placed in 
position They may be of greater length than the 
posts of sets abowe, the object being to afford more 


room overhead on the sill) tee if «lesiralole A tem 
porary platform is constructed by spiking stout planks 


tothe two sets of posts af right anales to the sills 


and placing on them planks or lagy Chis staying 
is built ata suitable height, to enable the men stand 
ing thereon to lift the heaws ips and place the ends 
upon the fratied posts Phe caps are placed directly 


above the sills: that is, in a direction extending from 
wallto wall 


Bach post is framed with a tenon both top and bert 
tom; that at the apper end being two-thirds or three 
fourths, amd that at the bottom, onethird or one 
fourth the thickness of the cap. (See the detail draw 
inure.) is necessary that the blotter of each post 
shall rest directly aqpon the top of that in the set next 
All the timbers be carefully framed, or 


it will be found that they will not join property 
Having placed caps upon the posts, the ties may 
be Lifted into position, crossinu: from: post to post 


and resting upon them ino the same manner as the 
caps, but at right angles to them. Ordinarily capes 
are broader on one side than on the other, The 


broad side is laid upward, the width of which is equal 
to that of the prost, wl hh I'he tie is equal 
to the smaltler wiith of the cap Phe ties should fit 
tightiv, amd if they do tet, tiust be secured by 
ing at the ends Phe best results are obtained when 
it is necessary te drive the thes down with manuts 

As the work of extracting the ore proceeds, the tim 
bering keeps pace with it, \s the stopes are carried 
upward, set is built upon set, reaching from one level 
to another Temporary working Moors are laid, split 
laguring being used for this purpose. These floors are 
moved from tite ty as the work progresses 
broken down on these floors is shoveled into the bins 
beneath, or onto the sill floor before the bins have 
been provided, and from there shoveled or dumped 
inte cars and sent to the surface 

When tinbers have been placed, the wedges along 
the walls should be driven up between the plates and 


walls, and in all other places where needed, to secure 
firmness and rigidity some one man should be 
detailed to look after them and see that thev remain 
so; for in large stopes the ground is constantly shift 


ing more or less, and the weight being transferred 
from one Cor ther causes the wecdwes to th, 
When they must be again tightened to insure safety 

The size of timbers used in the square set) system 
ranzes from or 10 inehes to Moor even 2428 
inches, though timbers of the latter dimensions are 
often diMfieult to obtain When such massive timbers 
cannot be had, the sets may be constructed on a 
stuatler scale, having a lesser distance between posts, 
and also less height to the set; thus greater strength 
is secured by the employment of a larger number of 
timbers 

Caps encroach upon the posts 2 to 6 inches, accord 
ing to their dimensions, while ties have a rest of 1 to 
f inches, this being also determined by the size of the 
timbers, The posts are framed in accordance with 
the dimensions determined upon, whieh must be con 
stant, to secure uniformity, whether the post be 16x 16 
or M&k a As all caps are of the same length and all 
ties of an equal length, it is evident that if the tenons 


on the posts vary with any difference in the size of| 
the posts should any difference oeecur), the svstem 
would soon be out of line As the timbers used are! 


all sawed, it should not be difficult to secure them 
having a uniform size for any single stope. In any 
event, the tenons at the top and bottom of the post 
must bave a uniform size regardless of the dimensions 
of the post. For instance, should 18 inch posts be in 
use on any yrurticular level, framed with 12 inch 
tenons, if from necessity or choice a YW ineh or ineh 
post be introduced in the sets, it must have a 12 ine! 
tenon, corresponding withthe others, Square timbers 


are usually framed with cang saws, and are, therefore.) 
uniform, and any particular stick, whether post, cap, 


or tie, nay be used in any portion of the mine 

Posts and caps which come in contact with the wall 
plate are mostly framed by hand, to order, careful 
measurement having first been made to determine the 
exact dimensions, Caps which meet the plate within 
less than two-thirds the width of the set are fr 
quently made continuous from the second post 
Wall plates are cut in sections, the length of which 
is determined by the conditions in the mine. These 
are also mostly framed by hand. The manner of fram 
ing and fitting these timbers will be understood by 
reference to the drawings. ’ 


CAP SILLS AND THEIR USE 


Cap sills are often used in preference to wall plates 
onthe foot wall of a vein, They are applicable to 
small stopes as well as great chambers. As the name 
implies, Chese timbers are sirmply an extension of the 
cap from the post nearest the foot wall tothe wall 
where it rests upona hiteh cut in the wall (2 feet or 
more, according to the ebaracter of the ground It 
then formes a sill for the post of the set next above, as 
illustrated in the accompanying drawing. 


* From i Califorr siate Mining Burean Dr. J. J. Craw 
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SCIENTIFIC AMERICAN SUPPLEMENT, No. 979. 


AN IMPROVED SEAT FOR THE POST ON THE SILL. 


The method commonly in use for cutting a seat for 
a post in the sill, that of cutting a section an inch 
deep entirely across the face of the sill, in the center 
of whichis a wortise to admit the tenon of the post, 
has been superseded in some mines by a new practice, 
which has many advantages, particularly the ease 
with which all rock and other foreign substance may 
be removed when ready to set the post. The tie or 
wirt is let inon each side, they being cut out to the 
depth of one inch at the ends. The drawing will ex 
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sets tmiust be determined by the desired inclination to 
be given the diagonal or angle braces, and before 
this can be determined the inclination of the hang- 
ing wall must be known. The anyle braces mav be 
of the same size as the posts ora littl smaller These 
timbers are not wortised nor framed with tenons, but 
are slipped in sideways and secured by thin wedges, if 
they are not tight when put in place. 
SIDE PRESSURE. 

When the pressure is greater, apparently, from the 

side than from overhead, the method of framing am 


plain the idea better than a description. The posts, joining these timbers is somewhat different Th: 
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have a tenon one ineh only in depth A longer tenon 
would afford no additional security or firmness 


RECOVERING GROUND 


A great deal of good ore is sometimes lost by the 
settling of large veins upon the timbers of the first 
few floors of a stope so beavily as to throw the tim- 
bers outof line, when bulkbeading and filling in must 
it once be resorted to. to prevent caving. In the 
Anaconda Mine, of Butte City, Moutana, a case of 
this Kind occurred Phe titubers on the sill floor were 
forced out of line, and it was evident that a disastrous 
cave Was tuminent. The stope was packed full of 
tithber and waste as rapidly as possible and the level 
abandoned \ drift wygs then run from a cross cut in 
the foot wall, 60 feet from the vein, and in this lateral 
drift at distances of 60) feet, and directly Opposite the 
chutes in the abandoned stope. as established by the 
tine survevor, a square set was placed. A raise was 
then carried up on an incline to the vein, where it was 
stillintact above the filled stope from each of these 
pomnts These raises were timbered with square sets, 
which in seetion would present the appearance of a| 
series of steps The rock in which the drift was run | 
was solid granite, but as the foot wall was approached 
it was much decomposed and required substantial 
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THE FRAMING FOR TIES 


POSTS AND SILLS 


timbering. Had the foot wall country rock been 
firm and hard, no timber would have been necessary, 


except at the stand onthe floor of the drift where the 


loading chute Was constructed and at the junction of 
the winzes and foot wall of the vein. Through the 
winzes thus made the lost ore was almost entirely re 
covered, 

DIAGONAL BRACES. 


These timbers are necessary in heavy ground. It 
must be borne in mind that they, in a measure, per 
form the office of stulls. and should not be sheoedl at 
right angles to the hanging wall, hut at a higher angle 
For instance, supposing the inefination of the hang 
ing wall to be 45 degrees, the diagonal braces should 
stand at 55 degrees. The height and width of the 


leap becomes the post. An examination of the draw 


ings will convey an idea of the system emploved 
under these conditions The tenons at each end of 
the cap inthis case are exactly the same size, while 
the tie is also provided with a tenon, but of different 
stvle from that used where the timbers are framed to 
resist top pressure. The placing of wall plates and 
angle braces is the same in each sVvstem The aceon 
panving drawings, showing a horizontal and vertical 
section of a corner in both the top and side pressure 
systems, show plainly the details of both methods 


BULKHEADS AND CRIBs. 


It frequently occurs that bulkheads of solid timber, 
or cribs filled with rock, have to be built to sustain 
sinking roofs which have already been substantially 
timbered. Bulkheads are formed by laying massive 
squared timbers side by side, filling the spice bet Ween 
sets. Upon these are laid a second layer at: right 
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CAGE OR SKIP. 
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ingles to the first. and so on from floor to roof of the 
stope. Cribs are constructed by building up timbers 
in the form of a bollow square or rectangle, the in- 
terior space being filled with large broken rock, and 
also extends from floor to roof. Either of these de- 
vices forms a very substantial support to settling 
ground, though sometimes inefficient. 

Bulkheads of solid masonry are sometimes built in 
mine workings to stop a heavy influx of water. They 
should be constructed with the greatest care and in 
the most substantial manner possible to prevent 
future collapse. When it becomes necessary to build 
a bulkhead of this kind a seetion should be cut in the 
floor, sides, and roof of the drift, and the masonry ex- 
tended into these spaces. Water bulkheads are some- 
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built of dry timbers, which, swelling, effectually 
the influx of water 

An instance recently came to the Knowledge of the 
writer in which a large flow of water followed the 
cutting of a subterranean reservoir by a power drill 
As usual in such cases, wooden plugs were inserted 
and driven in, but to no purpose, the foree of the 
water driving them out. The protection of a bualk- 
head seemed necessary to prevent the flooding of the 
mine. An experiment was first tried, which, proving 
successful, rendered the bulkhead unnecessary. A 
section of pipe provided with a globe valve was in- 
serted in the hole, the valve remaining open until the 
pipe was firmly secured by wooden braces and tightly 
wedged inthe rock. The valve was then closed and 
the flow shut off. Provision then being made 
handle the water, the valve was opened partly and 
the reservoir drained. It seems that this plan might 
be adopted with advantage where the influx of water 
interferes with the construction and completion of a 
watertight bulkhead, for at times the flow of water is 
so great that it is almost impossible to construct a 
bulkhead, owing to the pressure of the water back 
of if. 


TIMBERING AT THE 
The largest Known body of ore in California to-day is 
in the Utica-Stickles Mine, at Angles Camp, Calaveras 
County. Its extent is, as yet, unknown. The work-|! 
ings have thus far exposed a mass of gold bearing rock 
ranging from 40 to more than 100 feet broad, over 400 
feet high, and exceeding 1.000 feet in length. Stopes 
of this size require a very substantial system of tina 


bering, and the square set system, which has been 
deseribed at length, is exactly suited to its require | 
ments. It is not in use, however, but in its stead | 


another system, which is quite similar, and based on 
exactly the same principles, still having very impor- 
tant differences. A study of the accompanying tim 
ber sketch of the Utica Mine will suffice to make an 
understanding of the method plain. 

The timber used in this mine is exclusively round, 
peeled pine logs, which are delivered by contract at 
the surface works. The cost of these logs, I am in 
formed, is 10 cents for each inch of diameter, making a 
16-foot 18-inch log cost $1.50, and a log $2.40 
These timbers are all cut into two lengths of 8 feet 
each. They are mostly over 18 inches in diameter, 
and oeceasionally are found as large as 28 and 30 inches | 
in diameter. The posts are framed to 14 inehes. top| 
and bottom, the tenon being 4 inches high 
are framed to 14 inches at either end, the tenon being 
Hinehes long. Thus it will be seen when two adjacent 
eaps are placed on a post the tenons will not meet 
but will have a 2%ineh space between them. This! 
space is filled by driving in a section of 2ineh plank 
lf inches square. At the junction of caps and posts, 
it will be noticed, are two ties in place of one, as in the} 
square set system. These ties range from a foot to 16 
inches in diameter, and are about 4 feet in length. 
The lower one has a horn 4 inches in length on its 
upper haif. These projections rest upon the shoulders | 
of the posts. The upper tie is tightly wedged bet ween | 
the posts, as shown in the drawing. This system has 
replaced that formerly in use at the Utica Mine, in} 
which the posts were 16 feet high ; caps being let into) 
the sides at 8 feet and others resting on the top. The} 
new system is much preferred and has many advan- 
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tages over the old. (A 30-inch post 16 feet in length 
weighed over 3.300 pounds.) In the present system 


the posts and caps weigh from 700 to over 1,000 pounds 
each. 

Owing to the impossibility of proeuring round tim. | 
bers that are exactly uniform in size, the Utica system | 
involves a vast amount of dressing timbers under- 
ground to secure the necessary uniformity in joining 
While the system is one affording great strength when 
properly placed, it would seem to possess no advan- 
tages over the square set system, and to be more 
troublesome, cumbersome, and, in the writer's opinion, 
more expensive than the latter, though the first cost 
of round timber is less than that of sawed square 
timber. 

No wall plates, excepting short single pieces. are 
employed, and no sills are laid upon the levels of the 
floors. It would appear that neglect to provide sills 
will in time prove a great disadvantage in connecting 
the stopes from level to level. 


HANDLING TIMBERs. 


The manner of handling timbers at mines depends 
to a great extent on the size and number of timbers 
used, and on the character of the shaft, whether it be 
vertical or inclined. In drift mines and mineral de- 
posits which lie nearly horizontal, they are sent in on 
flat cars (trolleys) built for the purpose. When cages 
are used in vertical shafts the timbers are set upright 
on the floor of the eage, lashed together, and lowered 
into the mine. At inclines it isa common practice to 


UTICA MINE. | 


load the timbers into the skip and lower them down 
the shaft in that way to the desired poiut. 

At the Utica Mine the heavy timbers are handled 
quickly and easily on the surface. They are sent from 
the framing machine to the shafts on trolleys. Two 
men are Kept busy a great deal of the time in sending 
timbers underground. A number of stout chains 8 
feet in length are provided In the center of each 
chain is a 4-ineh ring, and at each end a dog, having 
a point projecting at about 76 degrees, 4 inches in 
length. One of these dogs is driven into the side of a 
post or cap somewhat above the center. The chain is 
passed over the end of the timber and the other dog is 
driven into the opposite side. A spike 6 or 8 inches 
long, having a 5 foot piece of rope attached, is driven 
well into the lower end of the timber. and it is ready 
to lower into the mine. Beneath the skips are stout 
chains with rings. An extra chain having hooks at 
the ends isat hand. This forms the connecting link 
between the chain beneath the skip and that attached 
to the timber. Having been securely hooked, the skip 
is raised slowly, lifting the tiusber from the platform. 
The rope and spike at the bottom are used to bring 
the timber to a standstill before the skip is lowered. 
Having reached the level where it is wanted, the rope 
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ing very far from the perpendicular, unless a slide of 


plank be laid between the guides or runway of the 
skip, and it would then be advisable to line the slides 
with strips of flat iron. It would appear that timbers 
might be handled in this manner in shafts having as 
low an inclination as 35 degrees, particularly if the 
slide be lubricated. It is certainly a superior method 
to that of loading the timbers into skips, which in- 
volves much difficulty, particularly in landing them at 
stations. Most mines have blocks and tackle at the 
stations, secured to heavy timbers overhead, for un- 
loading timbers from skips. 

It is always a good plan, where possible, to have 


complete connection from level to level by means of | 


winzes in veins requiring very large timbers. The tim- 
bers may then be unloaded on the level above where 
they are to be used and lowered through the winze 
nearest the stope where they are to be placed, and to 
the particular oor of the stope where they are re 
quired. Winzes for this purpose should have. if 
possible, an inclination of 6) degrees. Where the 
slope is too low for them to run, however, the timbers 
may be dragzed down, which is certainly wuch cheaper 
and easier than hauling them up. 

All timbers should be foamed on the surface where 
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draulic 


ower to turntables renders it) possible for 
them to a absolute stability at rest, and yet for 
them to be easily turned. Few turntables have both 
of these qualities, which ought to be considered essen 
tial for them, while many bave neither. These results 
ean be obtained by hydraulic power, because by it the 
whole table can be lifted, so that it gyrates on a cen- 
tral pivot, instead of having to run on wheels or roll- 


ers. When no longer required to turn, the pivot can 
be lowered, and if it were considered necessary. the 


turntable could then be supported round the whole of 
its circumference. By suppressing the rollers and roller 
path, the turntable is more easily constructed and 
erected, and jess likely to get out of order, and there 
are several minor advantages—for instance, less lubri 
cation is required, and the pit is less likely to fill with 
water during heavy rains. 

Fig. Lis a cross section of the turntable, Fig. 2 is a 
plan, with the flooring partly removed, and Fig. 3 is a 
section showing the connection of the hydraulic valves 
with the accumulator on one hand and with the eylin- 
der under the center of the turntable on the other. 
This hydraulic cylinder, marked A, in Fig. 1, is sus 


pended from a steel frame, E, carried by wooden sleep- 
ers which rest op the ground. 


This frame is prefer- 


94 
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IMPROVED HYDRAULIC TURNTABLE. 


possible, as it saves much time and trouble. Gang 
saws are much to be preferred to any other method of 
framing timbers for square sets. The timbers can, in 
this way, be framed as exactly, if not more so, than by 
hand, and in one-tenth of the time. 

In mines where cages are used, when it is necessary 
to send long timbers down into the mine, as sills for 
square sets, or long plates, inuch time is saved by bor- 
ing an auger hole through the timber near the end and 
passing an iron bar (75 inch) through it. The ends of 
the bar are provided with threads and nuts. These 
ends pass through the ends of a U-shaped frame, 
forming a large clevis. The clevis is attached by a 
chain to the bottom of the cage, and in this manner 
lowered to the point desired. The principle is the 
same as that employed at the Utica Mine. he draw- 
ing on page 15646 will convey an idea of the device 
above described. 


HYDRAULIC 


IMPROVED TURNTABLE. 


again comes into use in landing the timber at the Ovr illustration shows a hydraulic turntable, de- 
station. signed by M. G. Francois, engineer of the Aecieries, 

The Utica shaft is almost vertical. This process, Forges \teliers de la Biesme. of Bouffioulx, near 
while a convenient and quick way of handling these Chat Belgium, and exhibited by that firm 
heavy timbers, cannot well be used in shafts depart-éat the Ant Exhibition. The application of hy- 


jevlinder, A. 


ably made in the form of a cross; and it supports at its 
ends the bearing blocks, T, on which the turntable, D, 
usually rests. The hollow piston, B, which is turned 
conically at its upper end, is firmly secured to the 
table, D, while its lower end is inserted into the 
At the foot of the piston is a small valve, 
C, whose stem rests on the bottom of the cylinder. 
The valve is thus kept open as long as the turntable 
is at rest. Atube, F, connects the space inside the 
piston, and the cavity at the bottom of the cylinder, 
with the valves, Q and R, which are also placed in com- 
munication with the accumulator, N, by means of the 
tube, 0. The construction of the accumulator will be 
clearly seen from the drawing. 

When the turntable is at rest, the handle, L, fits into 
agroove in its rim, and serves to lock it in position. 
It also serves to open and shut the valves, Q and R, 
by means of the levers, J, K, and H. The stems of 
these valves are connected on either side with the bar, 
I. which rocks on a central pivot in such a manner 

|that when one is open the other must necessarily he 
closed. To lift the turntable, L is put over into the 
position shown by dotted lines. This opens the valve, 


Q, while closing R, puts the two tubes, O and F, in 
eonnection, and through them connects the aceumu- 
| lator with the cylinder, A, and the piston, B. 
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water from the accumulator goes down the interior of furnish long trips without re-entering the station The tifteen fortunate competitors, starting 
the piston and passes through the valve. C, at its lower This explains the abs etr irriages fromthe Paris at s lock in the morning. reached R 
end in the avitV a treet te f thre viinder, lift Petit Journal's competifiot with elec im tt litnits tikes! by the competition “ 
ing the piston a quent the turntable, Direetly tric accumulators is row thie oach of the speed much greater than 7°5 wiles ar 
the latter r i ring blocks, T, the future. but of a re ote n It i ot pretend to the | ce inercial speed (stoppages included the slowes 
the ly i w the role of ar xoursion irfiaue vebiele exceeded this figure. 
t! alt ler ‘ se 
quent t An th, thin 
thie I i iv lift fT itiv to be clear of tl 
l 
The whole ntl ishion of water 
il rti ven Ww ‘ 
tur itt \- is tat 
ti tt i | lL, pul 
back rh R, wh Asthe water 
ler, amd t low throw tl pipe, P 
tach \ I} i f Wite he tal 
to descend 1 supports, ‘I An 
thre quantity fwa very trifling, t ru 
lower f thet =f l 
mixture f wate aed ‘ romans ther tlhiid 
mav be substituted f Wit preferatyle 
AL TOMOBILE CARRIAGES 
THE COMPETITION MGANIZED BY rit 
FOU 
IN orwat ne the competition «of irriayes wit t 
horses, tl Petit al lias take i 
terestin trative ‘ 
With leavors to whieh the su f 
thet vuaveattl will cof wl After tl vele WL) 
Dar Brest in and that of Par Belfort bie 
vear, the ra rriagges th 
was the third test of a ries that we trust te FIRST DAY OF THE AL TOMOBILE CARRIAGES  PREPARAT! 
prosperous, “Phe nt of this cor FOR THE START AT THE BOULEVARD MAILLOT, NEULLLY. JULY 
peetiftion Was tad thre itt ber wit 
whi ata was as follow 
Phe competition ‘ 
pellers of all sorts irriawes of a of In the second iss iv the inn lis 
ats ad libitur wit! fas tems that produce their energy directly w irrival and by 
vious storage, anil tutihze the energy of el 
two passengers preliminary experi ts over a cis Mnity of thr t Now 4 De Dion, passenger, st 40 
definitive test uy itl from Pa t $ IS Penhard & Lev Ht 
st 
served exclusively for invent rs Penhard & | sor, pas., pet., Gh. 30 
, Petroieut Vapor motors are not vet much emploved, 
chanical irriages: the f t rwarded ih. 40 
het air motors heated by coke are too heavy and - 
the earria mt sha if bie tions of bemw De Bour 
fr | } } tem mdlack Gexibilitv. in their power > 
free from clanger, easily " v the prints r oh 
thing more that is possible remains (and the com 
Phe carriages we exclusively by the editorial 27 Peugeot ot 
+} Petit J petition has demonstrated it) but the following sv- a 
and business staff of the eti ournal, in 4 - Penhard & Lavassor, 4 pet jh. 
tems: (1) Petroleum motors; (2) steam motors heated 
in an advisory way. w certain number SO Roger. sh. Ym 
with coke: (3) steam motors heated with petroleum. | 
neers who were witnesses of the exper ts wavy Le Biaut, s stea Sh. 
their tech ) oninions and the results of their obaeer Coke and petroleum are fuels that are met with 
vat to the jur that tl ' The the | Cverywher and areeasily stored, and of a reasonable hese are the svstems, which have already been seen 
ions te es if ey eccompanied it ‘ - 
litferent test price, and water is rarely wanting These three svs-)and have for a long time been experimented with. 
ests, q 
= Fen thousand fra were to be distributed in pr tems are, therefore, sensibly equivalent from this point that divided the prize of 10,000 frances. Such a result 
The first prize of 5.000 franes was offered by the Pet of view _| had long been foreseen 
and the skill of the foregoing account, it has 


Journal four other prizes, of the respective values « 


2.000, 1 500, 1.000 and 500 franes, were due to the liber 
alitv of Mr. Mar 

Phe « tr to the date of April 
reached thr uposing outiber of one hundred and two 
vehicles, but at the moment of the tests that took 


place on the 4th, 2ist and Yd of Julv. onls 
forty-seven presented Cherselves ‘i 

which is a great master, successively eliminated all the 
fanciful contrivances, sach as gravity motors, with 
levers, utilizing the weight of the passengers irriagres 
utilizing: steam, pressed air ro indistinetly 
(sie), arid all thre ipetitors whose svstems were il 
adapted for undergoing the severe tests imposed by 
the Petit Journal lime eliminated likewise all thos 
who, having presumed too much upon their forees 
were not ready after the delav asked for, despite a first 
postponement of the cate thre ents, nade at 


ompetition having 
first place for the Oth of June The 
d punetually carried out 


the 
been fixe 
prowrarute 


request of Chose tnterest dl 
Lin the 
was faithfully ar 


Ihe first day of the preliminary test (July IS) saw 23 
coupeti£ors entered, Le of which took part in the race 
over four distinet courses drawn by lot Chirteen car 
riagges Were admitted to take part in the definitive 
tests 


On the second dav the 27 competitors that had et 


tered a few davs before were reduced to 2 only six of 
which started and were all admitted to the definitive 
tests The third dav, wh was reserved for those 
late on the preceding days, saw present but two eom 
petitors that were admitted. This carried the total 


number of vehicles capable of participating in the final 
tests to Vl 
I'his is 
account th 
What, in fact, are the motive svste 
ber, to for thre 


result when we take into 


f the problem 


t thost satisfactory 
special difficulties 
This, ew 


which recourse in be haa propulsion 


of an autonomous velicl Thev can be divided into 
two classes, according as tl energy necessary for such 
propulsion is stored up in a reservoir ready to produce 
Its action AL ANY given thotment, with power instant 


lv variable at will, or as such enerev is produced at 
form of fue fan energy of chemical affinitv or of 
whien finds, right in the air that sur 
ntary combustive indispensa 


rounds us, th iplarue 


ble 
In the first class iv be arranged springs, com 
pressed air and electric accumulators. The feeble stor 
age power of springs renders them tnapplicable. The 
same is the case with compressed air, and also, taking 
distance into account, with electric accumulators, 
requires, tnoreover, for all reservoirs of 


It 
charyving works, that are now for a long 
time, lacking, whatever be the process eraploved. Every 
time the carriage, by destination, will be obliged tol 


mad will “be 


mteur 
differences 


It is the ingenuity of the an 


builder that can establish that it is 


In order to complete 


seemed tous useful and interesting to reproduce 


PANHARD & LEVASSOR’S PETROLEUM 
FOR TWO PASSENGERS 


Fria. 1 
CARRIAGE 


PETROLEUM 
PASSENGERS. 


SONS 


Fie 
CARRIAGE 


PEUGEOT 


BROS! 


FOR THREE 


well not to prejudge. It is necessary to Know all the 
conditions of the operation of the system 

The vehicles that underwent all the tests success 
fully were fifteen in number, thus divided : Petroleum 
and gasoline motors, 13; steam wotors heated with 


coke, 2, 


PANHARD & LEVASSOR’S PETROLEUM 
FOR FOUR PASSENGERS. 


Fie. 2 
CARRIAGE 


Fig. 4.— PEUGEOT BROS.” SONS’ PETROLEUM 
CARRIAGE FOR FOUR PASSENGERS, 


photographs representing the prize carriages. in ac 
companving them with a brief description bringing 
into relief the principal arrangements of each system. 
We adopt for our classification the order of the awards 
so judiciously made by the Petit Journal 

Nos, and 64, petroleum carriages of Messrs. Pan- 


Me ~ | 


Ocroper 6, 1S4. 


hard & Levasser. first pr 2) frames, dis 
equally wit Messrs, Peugeot Sons. We repr 
burt tw arriases serntedk the 
K in less 
\ 
) otor, } 
i Vers 
tha at ry 
‘ i wear a tr 
at 
a sal i 
re 
“A ‘ 
La 
iXle, a 
yotlotther 
arriagre are { 
prey set steep slopes, thie 
Wheels theans of a 
brak tre ! \ upon the right 
side of t the driver's hand 
Th ! if ungears 
thre tor, which revolve despite the 
stoppin of f ve cul many 
arraig ~ apropos of the steering, 


Fig. 5 IN. BOUTON 
ROAD LOCOMOTIVE 


Fig, BRUN’S PETROLEUM CARRIAGE 
FOR FOUR PASSENGERS. 


Fie. 1.—DU MONTAIS’ STEAM CARRIAGE. 


of the starting of the gasoline motor, of the carbure- 
tor, of the process of stifling the noise produced by 
the exhaust, ete., but space fails us, and we can only 
say afew words as to the vehicle as a whole. 

he weight of a one-seat carriage, in running order, 
is about 1,540 pounds, and in a two-seat one, 1,700. 
The power of the first is 1,740 foot pounds per second, 
and that of the other is from 2,030 to 2,175. 

The cooling of the evlinders of the motor is assured 
by a circulation of air contained in a reservoir of 
2.440 cubic inches capacity. This water becomes 
heated and vaporized, especially during the summer, 
so it is peeessary to replace it at the rate of from 
420 to 600 cubic inches per hour of running. The gaso- 
line employed in the Daimler motor has a density of 
from 07 to 0-705. The reservoir that contains it, and 
which is placed in front, suffices for a run of 48 miles, 
buat more than 180 miles can be made by arranging a 
supplementary reservoir in the rear. The mean con- 
sumption is about 10 cubie inches to the mile. 

It is not for us to pronounce a eulogium upon Messrs. 
Panhard & Levassor’s carriages in this place. and to 
dwell upon their convenience, speed, cndhimenae, com- 
fort, ete. The result of the competition speaks for 
us. 

Nos. 30 and 65, Messrs. Peugeot Brothers’ Sons’ gas- 
oline carriages, coach for three passengers (Fig. 3) and 


SCIENTIFIC AMERICAN SUPPLEMENT, No. 979. 15649 


Fig. 4), pr f 20 franes, divided in running order, weighs more than four tons, thus 
M ’ ird & | sso We have distributed : 
Peug and Carriage. empty 5,830 pounds. 
ve said. The om) 
of Messrs Tools and Ki 
\ Messre. Peuweot Ten passengers, say 1,500 
with which 
4 Victoria +++ 9,400 
by \ le Blaut, the consumption is 35 
pounds to 12 pounds of coal per 
licate pretty poor utiliza 
ra tier f vaporizes but about 3 pounds 
iin of wat f il It is well to recognize 
Mat it is . steam superheated at quite a 
biatch ter ‘ ture l yrate of the type experimented 
With presented a lequate surface and quickly be- 
WITT 
No. 4, Mr. Va ron’s single seat carriage, fourth 
of 1.000 franes, divided with Mr. Le Brun.—This 
ha irriage Fig. 7) comprises only some modifications of 
detailof the type whence derived (Panhard & Levassor), 
Weighs particularly in the substitation of a band wheel fora 
i4 . unds of lever in the steering device 
out of No. 42. Mr. Le Brun’s two-seat petroleum carriage, 
wv s eff re {- - with Car- fourth prize of 1,000 franes, divided with Mr. Vache 


Pia. &—-MAURICR LE BLAUT’S STEAM CAR-| Fig. 7.—VACHERON'S PETROLEUM CARRIAGE 
RIAGE FOR NINE PASSENGERS FOR TWO PASSENGERS.’ 


> 


Fig. & —ROGER’S PETROLEUM CARRIAGE Fig, 10.—SCOTTE’S STEAM CARRIAGE FOR 
FOR FOUR PASSENGERS. EIGHT PASSENGERS. 


Fig. 12—GAUTIER’S PETROLEUM CARRIAGE] Fig. 13.—ARCHDEACON’S STEAM CARRIAGE 
| FOR FOUR PASSENGERS. FOR SIX PASSENGERS. 


dan joints that traverse the journals and control the! ron.—This, exclusive of a few details, is a carriage 
wheels externally, thus allowing the latter to obey all) identical with those constructed by the Messrs. Peu- 
the inequalities of the ground, and the springs to yield | geot (Fig. 8). 

without interfering with their respective motions, No. 85, Mr. E. Roger’s two-seat petroleum carriage, 
which thus remain perfectly independent fifth prize of 500 francs.—Mr. Roger’s carriage (Fig. 9) 

In hauling 2.200 pounds, the vehicle is capable of! is a gasoline one in whieh the Daimler motor is re- 

reaching a speed of 18 miles an hour ona level and| placed by a motor of the Benz system, placed in a box 
favorable roadway, and 10° miles an hour in aseend-| in the rear. 

ing a gradient of from 8 to 10 percent. More powerful The Victoria two-passenger type, capable of receiv- 
and less speedy locomotives arranged upon the same’ ing a seat in front for a third person, employs a 3 
principle are capable of hauling at least 22,000 pounds | horse power motor, and, on a level, can make from 10 
;at a speed of 5 miles an hour. This system will mf 12 miles an hour. 


able to render services in war for the carriage of am- Through a proper reduction of speed, gradients of 10 
munition, provisions, etc. Inthe race from Paris to|to 100 can be ascended. The vehiéle is 9 feet in 
| Rouen, this vehicle was the first to arrive, and exhib-| height, 5 in width, and weighs abowt 1,400 pounds. 
ited qualities of resistance and speed that the petro-| The supply of gasoline is sufficient for a ran ef from 60 to 
| leum carriages failed to attain to the same degree; but | 70 miles. The control of the motion and the system of 
it is wanting in the lightness, elegance and conve-| steering present interesting peculiarities that we can- 
niences offered by the petroleum vehicles, and so it | not here expatiate upon without exceeding our limits. 
| Was awarded only the second prize After the carriages that disputed the first prize, it was 
| No, 60, Mr. Maurice le Blaut’s steam carriage, third | one of those that best filled the bill of the competition, 
prize of 1.500 franes. —This carriage responded but im -|and it well merited the modest prize that it ob- 
perfectly to the conditions of the programme of the | tained. 
competition. It is an omnibus for nine passengers, No, 10, Mr. J. Seotte’s steam carriage for eight per- 
| provided with a Serpollet boiler; is quite heavy in form | sons, prize of 500 franes.—In this vehicle the boiler is 
and appearance (Fig. 6), and is better adapted, it seems | of the vertical type, of the Field system, registered at 
| to us, to a common carriage service, since the vebicle, | 120 pounds to the square inch (Fig. 10), The two- 


| = | 
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800 to OO revolutions per minute and develops 5 horse 


power The transmission of motion to the driving 
wheels placed behind is effeeted through an endless 
chain and a differential gearing. The carriage is 15 
feet in length, 6 in width, and weighs, when empty, 


3.700) pounds With 660 pounds of water, 440 of coal, 
seven passengers, and the engine man, the total 
weight reaches 5.940 pout carriage has the 
form of a brake provided with a top, and with cur 
tains for which windows tmav be substituted so as 
to make a closed omnibus of it An upper railing 
pertmitect the storage of baywaye on long trips The 
gallons per mile in 


ils The 


of water is fr 
plains and from 16 to 20int 
consumption of coal is 6 and 10 pounds under the same 


ountainous districts wits 


circumstances A slight aceident that happened to 
one of the plugs of the boiler tubes put the motor out 
of service near Vernon, and prevented the carriage 


from attaining the object of its trip at the time of the 
definitive tests The results obtained in the other 
tripe made by Mr Seotie detoustrate that his car 
riage, although not precisely answering the conditions 
of the competition, nevertheless merited an encourage 

No. 61, Mr. Roger de Montais’ petroleum heated 
steam carriage, honorable mention, with silver wilt 
medal This carnage Fie, ll isa trievele fe rtwo per 
sons, amd the weight of which does not exceed 
The steam uw produced by the combustion of 
burners regulated try 


pounds 
petroleum through the aid of 
the same rack and a single bandh 
placed beneath a boiler IS inches fn diameter and ts in 
height traversed by 26 copper tubes that) form: se 
many draught chimneys for the burners, whose heat 
they receive and transmit to the water Phe entrance 
of the petroleum into the barners is regulated automat 

ivally The consumption of petroleum is 2 quarts per 
hour. The boiler vaporizes 65) pounds of water per 
hour, and the reservoir bas a capacity of 16 srallons, 
which corresponds to a runof about two hours Phe 
process of heating employed does away with the neces 
sity of a chitney 

{t takes 17 minutes to put the boiler under pressure, 
and tais onee effected, the regulating done with the 
greatest facility The dry steam produced by the 
boiler actuates a motor of two eyvlinders 2°25 inches in 
diameter in which slide pistons having a stroke of 35 
inches, The grow level road Is from to 
12 miles an hour, 6 miles on gradients of 6 to 100, and 
from to 4 miles on wradients of 15 te 100, 

The carriage, boiler, beating arrangement, ete., are | 
the work of an amateur, and we are pleased to recog. | 
nize the merit and originality of them, although in | 
principle the thermic rendering of a boiler heated with | 
petroleum, and the steam of which supplies a motor, | 
is very inferior to that of explosion motors 

It remains for us to speak of two carriages that! 
reached Rouen late, owing to accidents on the way that | 
are inevitable in experiments of this nature 

Which belongs to Mr P. Gautier, reached | 
It is a twoseat gasoline | 


These burners are 


No. 7 
Rouen in the evening 
riage (Fig. 12) with a Daimler motor placed in) front, 
asin the Panhard & Levassor vehicles, from which it 
differs, moreover, only in the details of carriage work 
and a few personal arrangements in the transmission of 
the motion of the motor to the hind wheels 

No. tS likewise arrived late at Rouen. It is a steam 
omnibus for sik passengers (Pig. 1S) presented by Mr 
K. Arehdeaeon, and designed for service between 
Pointe-a- Pitre and Moule For the comfort and con 
venience of the passengers, the boiler, which is of the 
Serpollet system, is placed in the rear. It must be 
well understood that this vehicle, which is well elabo 
rated for the service for which it is designed, in nowise 
answered to the programme 

From this succinet deseription, whieh is) already 
lengthy, of the carriages that received prizes or that 
underwent the tests of the competition with more or 
less satisfaction, the conclusion clearly follows that the | 
steam motor is indisputably inferior to the gasoline | 
motor as a means of propulsion without danger; is 
easily manageable for the passengers, and does not 
cost too much upon the road. Without realizing the 
dream of the tourist or the commercial traveler, the 
gasoline carriage has entered into practice. The ap 
paratus are improving every day, thanks to the les 
sons of experience, the minor inconveniences are disap 
pearing, the mechanisms are becoming simplified, 
and the petroleum carriage will soon reach all the per 
fection of whieh it is susceptible. It would be temerity 
to see in it or to hope to find in it the automobile ear 
riage of the future, but it has before it a vast field of 
applications happily improved by the competition of 
the Petit Journal —E. Hospitalier, in La Nature 


SMOKE PREVENTION 


IN its application to domestic ranges, this method 
consists in mixing the smoke as it leaves the flue with 
a stall quantity of steam which is generated in a 
boiler forming part of the kitchen range. The blended 
steam and mad on pass into an open chamber, the up 
per part of which is provided with a number of pipes 
placed in the direction of the prevailing wind, and the 
air passing through these pipes helps to cool the gases 
At the extreme top of this chamber, just before escap 
ing into the atmosphere, the gases are met by a very 
fine shower of water issuing from minute holes in a 
pipe, and it is claimed that the result of this treatment 
is a very thorough washing of the smoke and the al 
most complete removal of all solid matters (soot and 
dust) and a large proportion of the sulphurous acid 
always present in coal smoke. The removal of the 
soot and dust is said to be so perfect that a piece of 
wet cotton, held in the issuing gases, remains perfectly 
white even after a lengthened exposure 

The amount of steam required is, we understand, so 
small that it need rot be taken into account in an 
estimate of the cost of working the process, as it is 
generated by means cf heat which would not other 
wise be available for any useful purpose. The only 
item of cost to consider is that of water. The amount 
used in an apparatus fitted up for purposes of experi 
ment was found to be, we are told, about 10 gallons 
per hour, including the condensed water from the 
steam. This apparatus was treaiing the smoke from 
a large kitchen range burning about 2 lb, of coal per 


SCIENTIFIC 


AMERICAN SUPPLEMENT, No. 


Ocrosgr 6, 1894. 


979. 


such fires. It is added that the draught was not sen- 
sibly impaired by the apparatus, any slight retarding 
of the flow of the gases being more than compensated 
by the action of the jet of steam. 

Colonel Dulier’s system has also been applied to the 
City Saw Mills, Glasgow, where it is at present in use, 
and we extract notes from the city analyst's report 
on its working, the following information 

The boiler employed at these mills is of the Babcock 
& Wilcox water tube type, and the steam raised in it 
works an engine of 220 horse power, which necessitates 
eomstant firing and causes a dense and continuous 
stoke The consumption of coal is about three tons 
per day, in addition to which half a ton of wood seraps 
and chips are burned for steam raising in the same 


| boiler rhe coal or dross eruploved gives the following 
Per cent 
(ios, tar, ete 31°40 
Fixed carbon 48°70 
Sulphur 
Ash = au 
Water 12°00 
100-00 
Coke 55°73 


It may be noted here that the quantity of uncon- 
sumed carbon gs found to be the most troublesome 
constituent of smoke, and its satisfactory combustion 
in the furnace, or before it escapes from the chimney, 
is the problem that has hitherto baffled the inventive 
ingenuity of engineer and scientist alike. How this 
problem is dealt with, according to Colone. Dulier’s 
system, our extracts from the analyst's report will pro- 
ceed to show 

The accompanying illustration shows the arrange- 
ment of his apparatus as fixed in the base of the shaft 

As the gases pass from the furnace they are assisted 
by a jet of steam in the flue of the apparatus, as 
already explained in the case of kitchen ranges. The 
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object of emp!'oying steam is to accelerate the conden- 
sation of the hydrocarbons and saturate the mineral 
dust with water vapor, to render them more liable to 
precipitation by the subsequent treatment. The gases 
pass through an ascending flue of masonry lined with 
tire bricks, and a descending flue built of steel plates 
dipped at a high temperature in a tar composition, 
the lower part being connected with a tank from 
whieh a drain carries off the water and residues. The 
gases are met at the top of the descending flue by a 
tine spray of water which is forced through a series of 
nozzles at a pressure of 100 lb., and by this means the 
soot and dust are precipitated. 

The authority also states that, when properly 
erected, the apparatus does not interfere with the 
draught of the furnace, and that his tests of the pro- 
portions of sulphurous acid and soot and dust in the 
escaping gases show that the sulphurous acid is re- 
duced by rather more than half the original quantity 
present, while the soot is removed to the extent of 
to 97 pereent. These results, as he observes, show a 
high degree of efficieney obtained by a process which 
is at once simple and inexpensive. —Invention, 


EVOLUTION OF A FLYING MACHINE.* 
By Hiram T. Maxim. 


IN the summer of 1890, after a great deal of prepa 
ration, | conducted a series of experiments with a 
view of ascertaining definitely how much power would 
be required to perform artificial flight with an aero 
plane driven bya serew. The apparatus which I 
used consisted principally of a long and rigid amn 
mounted on a central pivot and free to revolve around 
a circle 20 ft. in circumference. To the end of this 
arm was attached a small apparatus for carrying 
the screw and holding the aeroplane at any de 
sired angle. Power was transmitted through the cen- 
tral pivot and long arm to the serew shaft. The dyna- 
mometers, tachometers, etc., were provided, so that 
it was possible for me to obtain with a great degree 
of nicety the exact thrust of the serews, the actual 
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heur, but from the results obtained, it was considered | Association at Oxford by Hiram T. Maxim, August 10, 1804. 


cylinder motor, with slide distribution, makes from | that it is capable of treating the smoke from several| power required for driving them, the lift of the 


aeroplane, and the velocitv at which the machine 
was traveling. About fifty different kinds of screws 
were experimented with, and aeroplanes of all 
sizes, from a few inches to 3 ft. in width, and with 
lengths varying from 2 ft. to 12 ft. were employed. 
Superposed planes were alsotried. These experiments 
demonstrated that a well made screw was fairly effi- 
cient, that as much as 8 lb. per sq. ft. could be lifted 
with an aeroplane running 6 miles an hour, and 
that as much as 133 lb. could be carried with the ex- 
penditaure of one horse power. Long and narrow 
aeroplanes slightly concave on the bottom side and 
convex on the top, driven edgewise and mounted 
at a slight angle, were found to be the best. Aero- 
planes consisting of cambrie tightly stretched on a 
frame were also tried, but I was only able to carry 40 
Ib. tothe horse power, on account of the distortion 
that took place and the uneven character of the top 
side owing to the frame. 

Having finished these experiments, it appeared to 
me that a flying machine was quite possible. I had 
j already constructed two engines which I knew would 
develop 300 H. P., and which at that time weighed 
only 300 Ib. each, or 2 lb. to the horse power. Very 
little was done in the development of a boiler and a 
proper flying machine until the autumn of 1891, on ac- 
count of my absence from England. Early in 1892 | 
succeeded in making a boiler which operated exceed 
ingly well, but I found it wasa very difficult matter 
tomake and burn the large quantity of gas that I 
required fog my power without some danger of the 
flame blowing out or smoking. The character of my 
boiler demanded that the flame should not be of great 
intensity in any one spot, but that it should be even 
ly distributed throughout the entire firebox. At last 
I succeeded in making and burning all the gas neces- 
sary, using naphtha, which is a petroleum spirit im- 
mediately between gasoline and kerosene oil. The 
boiler and engines were placed on a platform con- 
structed of steel tubes, and which was about 8 ft. wide 
and 40 ft. long, the engines being supported by brack- 
ets IS ft. apart. To each of the engine shafts I at- 
tached wooden screws 17 ft. 10 in. diam. and with a 
mean pitch of 16 ft. These screws weigh 130 lb. each. 
I then prepared a railway, 9 ft. gauge and 1,800 ft. 
long, and upon taking the machine on to the track I 
found that the serews gave a very powerful thrust and 
that they were able to drive the machine along the 
track at a very high velocity. 

I next mounted a very large aeroplane, 530 ft. wide 
jand 47 ft. long (in a fore and aft direction), and placed 
it at an angle of about six degrees. The framework of 
this aeroplone was constructed of very thin and strong 
steel tubes and wires, and the bottom side was covered 
| with tightly drawn balloon cloth. Upon again taking 

the machine on to the track, it was found that the lift 
did not greatly exceed the thrust of the serews. It 
was impossible to make the aeroplane so tight as not 
to bag: moreover, the framework on the top side 
offered a great deal of resistance to the air. My next 
step was to completely inclose the framework of the 
aeroplane, covering the top as well as the bottom side 
with balloon cloth. The top cloth was held down to 
the framework in lines in a fore and aft direction, and 
was allowed to bag upward between the holding- 
}down bands. Holes were cut in the bottom cloth so as 
|to allow the air to enter. In this manner the cloth on 
|the bottom side of the aeroplane, having practically 
| the satne pressure on both sides, was not distorted in 
the least, the top cloth of the aeroplane taking all the 
j load, and the bagging being in a fore and aft diree- 
tion, did net offer a great deal of resistance to the air. 
Upon experimenting with this aeroplane it was found 
that with a serew thrust of only 700 Ib. the machine 
traveled much faster and lifted a great deal more than 
it did with 1,000 Ib. serew thrust with the original 
aeroplane. The last time the machine was run with 
this aeroplane it lifted the front wheels of the ma- 
chine completely off the track and alarge amount of 
the weight off the hind wheels. In falling, one of the 
ifront wheels missed the track, and, sinking imto the 
ground, the machine was tilted to one side and was 
tipped over by a sudden gust of wind, the aeroplane 
being completely destroved. 

The next aeroplane which I constructed was also 50 
ft. wide, but much smaller than the old one in a fore 
and aft direction, and it was made very sharp and 
thin at the edges, and set at a slightly greater angle. 
When this was finished it was found that it could be 
run over the track at a very high speed, and that it 
offered very much less resistance to the air than the 
former one. Its lifting power was also greater in pro- 
portion to its area. 

The central aeroplane having proved completely 
satisfactory, | provided some long and narrow aero- 
planes which could be attached to each side of the 
machine, the machine being so constructed as to carry 
five on each side. The top ones were attached direct- 
ly to the sides of the main aeroplane. They were 27 
ft. long, which brought the compiete width of the 
machine up to 104 ft. The bottom pair of aeroplanes 
was attached to the framework about 5 ft. from the 
ground, both being tilted upward so as to prevent the 
machine from rolling. 

Fore and aft rudders for steering the machine in 
a vertical direction were then put in position and the 
machine run over the track at a moderate speed. 
and it was found by tilting the rudders that a portion 
of the weight could be shifted from the front to the 
rear axletree, and vice versa, as desired. I determined 
to run with these four aeroplanes and see what they 
would do before I placed any others between them. 
With these aeroplanes and rudders in position, with 
three men on the machine, with 600 Ib. of water in the 
tank and boiler and 200 Ib. of naphtha on board, and 
with the auxiliary wheels and their attachments for 
running on the top safety track, the machine weighed 
very nearly 8.000 Ib. This great weight completely 
closed the springs interposed bet ween the hind axletree 
and the body of the machine, so that the dynagraphs, 
which had been made to record only up to 6,000 Ib., 
failed to reeord the full amount of lift. The aeroplanes 
had to lift nearly 2,000 lb. before the dynagraphs 
would commence to work properly. The first run was 
with 150 Ib. of steam per sq. in., and the reeorded 
lift was 2,700 1b. The second run was made with 240 
Ib. of steam and the recorded lift was 4,700 Ib., which, 
| with the correction due to the excessive load, would 
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bring the lift nearly up to the whole weight of the 
machine. 

Before the third and last run was made I readjust- 
ed the rudders, as I found that the rear one had been 
set at such an angle that it interfered with the deliv 
erv of the air from the screws; and I believed, not 
withstanding that this rudder was lifting a very heavy 
load, that the total lift of all the aeroplanes would be 
greater if the angle of this rudder was changed. Every 
thing was got in readiness; careful observers were 
stationed along the track and the machine tied up to 
a dvnamometer 

The engines were then started and the pump set 
so as to deliver over 5.000 Ib. of water per hour into 
the boiler. The gas was then carefully turned on until 
the pressure mounted to 310 Ib. per sq. in., and the 
screws showed a ges on the dynamomete of more 
than 2100 1b. placed a small safety valve in 
the steam pipe which had been carefully adjusted so 
as to blow off slightly at 310 Ib. and a strong blast at 
320 1b. At the time of starting, this safety valve puff- 
ed slightly at each stroke of the engine. The signal 
Was given to let go, and the machine darted forward 
at aterrific pace, the speed of the screws increasing 
More steam being consumed, the safety valve ceased 
to blow. Linstantly tarned on more gas, and before 
the machine had advanced 300 feet the steam had 
mounted to 320 Ib. per sq. in., and the safety valve 
was blowing off a steady blast. One of the assistants 
on the machine had instructions to wateh the gauges 
and note the pressure, while the other had instrue- 
tions to watch the upper wheels, which were for the 
purpose of Keeping the machine from lifting off the 
track. 

It should be understood that there are two systems 
ef track, one an ordinary light steel rail 9 ft. gauge, 
and an upper or safety track of about 30 ft. gauge 
placed at a suitable height to engage four small wheels 

vjaced on outriggers on both sides of the machine. 
Vhen the machine had traveled only a few hundred 
feet. all four of these wheels, as observed by mvself 
and my assistants, were fully engaged, which showed 
that the machine was lifting at least 8.000Ib. The 
speed rapidly inereased until finally, when the machine 
had run about 900 feet, the rear axletrees, which were 
of 2 in. steel tubing, doubled up and set the rearend of 
the machine completely free. This allowed the machine 
to lift still farther, and the pencils run completely 
across the paper on the cylinders of the dynagraphs 
and caught on the lower end of the eviinder, When 
the machine had traveled about 1,000 feet, the rear end 
was tilted upward to such an extent as to considerably 
alter the angle, not only of the aeroplane, but also of 
the platform on which | stood, when suddenly the left 
hand forward wheel beeame disengaged from the 
safety track, and shortly after this the right hand 
wheel broke the upper track—3 in. by 9 in. Georgia 
pine—and the plank became entangled in the frame- 
work of the machine. Steam had already been shut 
off and the machine was brought to a state of rest and 
fell directly to the ground, all four of its wheels sink- 
ing deeply into the turf without leaving other marks. 
Before making this run the wheels which were to en- 
gage the upper track were painted, and the paint left 
by them on the upper track indicates the exact point 
where the machine lifted. 

As this is the first flying machine which has ever 
been made in the world which will actually lift itself, 
its motive power, its fuel and water and its engineers, 
a few particulars in regard to the boiler, the engines 
and other machinery will perhaps be interesting. The 
boiler consists for the most part of copper tubes 4% in. 
in diameter and “y in. thick. Its construction is simi 
lar to that employed in some torpedo boats, except 
that the tubes are much longer for their diameter an 
very much thinner and have more bends in them. The 
boiler proper weighs 670 lb. Just above the boiler is 
placed a feed water heater consisting of a network of 
very fine copper tubes. 

This greatly reduces the temperature of the eseaping 
products of combustion and prevents the dome and 
smokestack of the boiler from becoming overheated. 
The boiler with its casing, smokestack, feed water 
heater and so forth, and seating, weighs 909 |b, and the 
gas burner 100 Ib. 

The engines are compound. The area of the high 
pressure piston is 20 sq. in. and that of the low pres- 
sure piston is 50°26 sq. in. Both have a stroke of 12 
in. With a boiler pressure of 320 Ib. the pressure on 
the L. P. piston is 125 1b. to the sq. in. his abnor- 
mally high pressure in the L. P. eylinder is due to the 
fact that there is a very large amount of clearance in 
the H. P. eylinder to prevent damage in case water 
should go over when the machine pitches; moreover, 
the steam in the H. P. cylinder is cut off at three-quar- 
ter stroke, while the steam in the L. P. evlinder is cut 
off at five-eighths stroke. If we compute the power of 
these engines with the steam entering at full stroke 
without any friction or back pressure on the L. P. 
cylinder, the total H. P. would foot up to 461°36 H. P. 
at the speed at which the engines run, namely, 375 
turns per minute. If we compute the actual power 
eonsumed by the screws by multiplying their thrust, 
which is probably 2.000 lb. while they are traveling, 
by their pitch, 16 ft., and this by the number of turns 
which they m: ike in a minute, and then divide the pro- 

2,000 (16 & 375 

= 365°63, we find that 
33,000 

we have 3633 H. P. in actual effect delivered on the 
screws of the machine, which shows that there is 
rather less than 22 per cent. loss in the engines, due to 
eutting off before the end of the stroke, to back 
pressure, and to friction, The actual power applied 
to the machine being 363°683 H. P., it is interesting to 
find out what becomes of it. When the machine has 
has advanced forty miles (which it would do in an 
hour) the serews have traveled through a distance of 

375 16 «x 60 
miles —— —- 
5,280 

wasted in slip and 213°68 H. P. in driving the machine 
through the air. Now as the planes are set at an 
angle of Lin 8, the power actually used in lifting the 
machine is 133-33, and the loss in driving the body of 
the machine, its framework and wires through the 
air is 80°30 H. P 

Tae area of the aeroplanes is very nearly 4.000 sq 
ft. and the total amount lifte | was fully 12,000 Ib. The 
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pie ines the -refore lifted 2°5 Ib. per =q. ft , and 5 bb. for} 
each pound of thrust. It will be observed that the | 
greater part of the power lost is in the serew slip. | 
This shows that the diameter of the screws is not great 
enough ; instead of being 17 tt. 10 in. diameter, they 
should have been at least 22 ft. diameter. I find that 
the framework could also be modified so as to reduce 
the loss in this direction from 80 to 30H. P. These 
alterations would admit of the evylinders being made 
with a longer stroke, would increase the thrust and 
also the speed, which would again admit of placing | 
the ae cc ines at a much less angle. With these alter 

ations the surplus lifting power of the machine would | 
probably be increased, so that perhaps 5,000 Ib. of fuel! 
and water could be carried. 

My experiments have shown that an efficient atmo- 
spheric condenser can be made very light. The con 
densing surface way be made in the form of small aero- 
planes, and a large nuwber of these can be superposed 
inarack. The air in passing through them not only 
condenses all the steam, but at the same time exerts a 
lifting foree which is considerably superior to the 
weight of the condenser; so I believe that a large ma 
chine might be made in which the waste of water 
would not exceed 20 Ib. per hour; and I also believe 
that the engines might be made sufficiently economi- 
cal so that one pound of naphtha, which is equal to 2 
Ib. of coal, might produce 1H. P. per hour. 

Therefore, if a machine were runningat 300 H. P., it 
would require 300 Ib. of naphtha per hour, so with 
4.000 ib. of naphtha the machine would be able to 
keep in the air 13°35 hours, which, with a speed of 50 
miles an hour, would be 6665 miles, or, say, 300 miles 
and return, with a fair margin of safety. Now that a 
machine has actually been nade strong enough to lift 
its own weight in the air with a considerable margin 
to spare, the question of steering is the next problem 
to attack, and this can only be safely carried out in a 
large and level field completely free from trees and 
Experiments should be commenced by run 
ning within a few feet of the ground, and no attempts 
should be made at fiving long distances until the ma 
chine can be made to travel perfectly within 4 or 5 ft. 
of the ground in any direction, and not until after the 
steersman is able to turn the machine in any direction 
at will, to elevate it say from 8 to 10 ft., and come 
down again without touching the earth, should high | 
or long distance flight be attempted. 

Many people are of the opinion that when flying 
machines become perfected they may be employed to 
earry freight and passengers and that private indi- 
viduals may use them as they now do carriages and 
boats. I, however,am not of the opinion that they 
ean be profitably used for these purposes, because they 
are expensive to make and their navigation will be be- 
set by a considerable degree of danger, about the same 
as ballooning is at the present time ; moreover, every 
man who navigates a flying machine should be not only 
an experienced engineer but also an acrobat. The 
use of a flying machine, like that of torpedo boats, will 
be for the arts of war, and not forthe arts of peace. As 
an instrament of warfare they will be altogether su- 
perior to anything which has yet been invented. A 
great many of them could be built for the price of a 
man-of-war and one of them could do infinitely more 
damage than twenty of the largest ironclads. <A few of 
these machines would enable England to effectively 
assault France or France to assault England in spite of 
all the ironelads that the channel could hold. Machines 
with 1,000 horse power or more might possibly be made 
to travel more than 1,000 miles with the fuel they would 
be able to carry. 

The advantages arising from driving the aeroplanes 
on to new air, the inertia of which has not been dis- 
turbed, is clearly shown in these experiments. The 
lifting effort of the planes was 2% Ib. persq. ft. A 
plane loaded at this rate will fall through the air with 
a velocity of 22°36 miles per hour, according to the for- 
mula 4/200 P = V. But asthe planes were set at an 
angle of 1 in 8 and as the machine traveled 40 miles an | 
hour, the planes only pressed the air downward 5 miles 


houses. 


40 
an hour ( - s) A fall of five miles an hour 


without advancing would only exert a pressure of 0 125 
Ib. per sq. ft. according to the formula V’ x 0°005= P. 

With aeroplanes of one-half the width of those I em- 
ployed and with a velocity twice as great, the angle 
could be much less, when the advantages of continu- 
ally running on to fresh air would be still more mani- 
fest. With ascrew thrust of 2,000 lb. the air pressure 
on each square foot of the projected area of the screw 
blades is 21°3 lb. while the pressure on the entire disk 
ofthe serews is 415. per sq. ft., which would seem to 
show with screws of this size that four blades would 
be more efficient than two. 


A RING ELECTRO-MAGNET FOR PRODUCING 
INTENSE FIELDS. 


THE apparatus, by H. Du Bois, consists of a ring of 
annealed soft iron of a mean diameter of ) em. There 
are 12 coils, each of 200 turns and embracing each 
sector of 20. They have a total resistance in series of 


jthe best results are got 


2-4 obms, and are capable of carrying a current of 45 
amperes, 108 volts. The magneto-motive force is thus | 
108,000 ampere turns, and the mean intensity of the field | 
860 C.G.S. units. 380 C.G.S.units go to produce the 
induction, and the remainder is used in resisting the, 
demagnetizing action ; the intensity of magnetization 
is 1,600 C.G.S. The maximum value of the coefficient | 
of self-induction is 180 henrys, and the current takes an | 
appreciable time to attain its definite value; for ex- 
ample, a current of 1 ampere only arrives at ,, of this 
value in about 17 seconds. Hence it is necessary to 
make and break current very gradually. A general 
view of the apparatus is shown in the fi figure. 

The measurement of the magnetic field between the 
poles (which can attain 38,000 C.G.S. units) is effect- 
ed by the means of the method of the rotation of the 
plane of polarization in water which can be placed in| ~ 
this space. A canal, T, perpendicular to the pole piece, | 
permits of these measurements being made very easily. 
In most experiments, however, this canal would be 
stopped up by the rods, A, A. The dispersion of the lines 
of force increases with the intensity of the current, 
passes its maximum at about 3 amperes, and aa 
diminishes, 


Very intense fields can be obtained, as every one 
knows, by concentrating the lines of force by means 
of conical pole — es, for which theory indicates as 
the most P omsactt le summit-angle 109, but in reality 
with a summitangle of 
about 120°, as Ewing and Low have aiready proved. 
This is the angle selected by Du Bois for his pale piece 
summits. 

So far the apparatus bas only been used for measur 


ing the “ Verdet constant” fora certain number of 
samples of glass of which the indices of refraction 
were known. Further details may be found by con- 
sulting Wiedemann’s Annalen, LI, p. 587. 


AN ELECTRO-THERMOGENIC MATTRESS. 


IN speaking of the possible applications of the heat 
disengaged by the passage of currents, we once took 
oceasion to describe in these pages a mattress and a 
blanket for invalids. 

The mattress is now manufactured by Mr. Samuel 
Nutting, and the accompanying figure represents it. 
It is an ordinary mattress whose interior is provided 
with two plates of asbestos between which are ar- 
ranged several German silver wires in zigzag form for 
distributing the heat and that do not have to contend 
with the dilatations. These wires are naturally sepa- 
rated from one another and are kept in place by as- 
bestos cords. The circuit is terminated by a flexible 
wire and a current collector that may be branched 
upon a general system of electric distribution and put 
into or out of cireuit at will through an ordinary in- 
terrupter placed within reach of the hand of the in- 
valid or his or her nurse. 

We have here an interesting application of a nature 
to increase the utilization of the current of central 
stations, and we should not be surprised if next win- 
ter some rich Sybarite, of whom there are so many in 
large cities, puts to profit this little apparatus of do- 
mestic economy for heating bis bed and preserving a 
gentle and agreeable heat for himself. 

This, moreover, is not the sole application that can 
be anticipated for the electric heating of the future. 
At a recent session of the Royal Society of London, 
another inventor exhibited an “electric cataplasm ” 
heated by an analogous process and designed to re- 
place flaxseed meal, the disagreeable aspect and fre- 


ELECTRO-THERMOGENIC MATTRESS. 


1. General view. 2 Section. 3 Arrangement of the 
German silver wires, 


quent changing of which constitute well known ineon- 
veniences. The permanent communication necessary 
bet weer the electric poultice and the central station, 
by means of a flexible conductor, is a restraint with- 
out importance during the night and when the invalid 
is confined to his room. These are unexpected for ap- 
plications and that could not be foreseen. The future 
-ertainly holds many others in reserve for us.—La 
Nature. 


UNDERGROUND London is many stories deep. The 
new City and Waterloo underground electric railway, 
in traversing Queen Victoria street, ses for a con- 
siderable distance underneath the or level sewer, 
which runs beneath the underground railroad. The 

electric road at this point is 63 feet belowthe surface. 
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eouplicated or strange phenomenon The movements ductor, even in reetilinear lines, with but few excep 
of water are fflen wu it illustrate few of the thons 

first principles of electrical cor t but the follow Capacity We will now consider this element 
ing. which is the work of G Claude is far more When we desire to represent capacity we compare it, 
thorouuh and complete in thos dire outhan anvthing sometimes to a vase, BL Fig partially filled with a 
if imal will eertaintiv « ible the stucdient to 
rnd the tutor te explain many eles 
trical plenomenn 

For instance. nothing is more readily wen than that 
a current of water, ther tl being expual, will 
more rapidly with an increase of | wl, but with a cur 
rentof electricity we see nmothir except the effeets pr 
duced, as in the increase of in an tnean 8 
descent flament with an tnereas f thre 
mind is not always satisfied with mere results Our 
philosophical natures demand something 

But if we remember that this tneandescence corre 
sponds to the disengagement of « wioned by | 
incandescence be compared to thre nereased tre 

ore ent « the thowing 
doa littl reasoning on causes and effeets in the cas ot level oft Che lower receptiu or perhaps better, 
we will assist the electri irrent to materialize before the different lewels, A and B-—will re preseot a counter 
our mental vision. and the comprehension of its divers | Clee Cromotive force or again, Vase, in which there 
properties will TOUT TITORTTTH) c lear to us The expres sa certain elasticity in the walls, the tension of these 
sion “eurrent wapplied toeleetricityv, isa wonderful willthen illustrate the force equally well as gaseous 
aid in ilustroting and eomy ling the phen na elasticity We willadopt the first illustration, as in 

+ tri al the re is The difference in level will be shown by the compres 


still entuwh similarity to render the 
interesting, but instructive 


1 CONTINUOUS CURRENT 


A vase. A. Pig. 1. is placed at a certain height, h 
above another, with which it is conmneeted by 


J 8 
| 
w 


Fira. —-CONTINUOUS CURRENT 


RESISTANCH 


tube, B is assurfed to have a surface sufficiently larue 
to contain the flow threo I witt it sensibly inereas 
ing its level, whi A is furnished with a supply whiel 


if ‘ 
T, and we have the analogy of battery or other source 
of electromotive fore 

Fora given length and eross section of tube the flow 
of liquid will be dependent on the friction, that is, on 
the polish of the interior of the conductor: the nature 
of the interior, then, to an extent is tipmarable te the 
nature of an electrical conductor It is evident also 
that this resistance opposed to the flow of the liquid 
will be increased with a lessenin 
and with added length. The similarity to electrical 
resistance is quite perfect Ihe lifferenee of height 
corresponds to difference in potential, and the analogue 
of intensity will be the weight of the liquid flow into 
the time consumed 

Self-induction, —Suppose now we suddenly open the 
cock, R, permitting the liquid a free path between A 
wod B liquid) will not move instantanes 
cause of its Inertia, which must be eradually overcome, 
as if there were an augmentation of the resistance in 
the tube; and reciprocally, when the liquid has as 
sumed its movement, We cannot instantaneously stop 
the flow, because of a certain reaction which is simply 
the restitution of the energy absorbed whil putting it 
in motion. We see here the influence of inertia in the 
liquid opposing its movement in the first instance and 
opposing the « essation of motion in the second—anale- 
gies of the action of the self-induced currents in their 
OD Chon tothe direct current thow 

A second illustration of this action is found in the 
succeeding experiment In this the element of frietion 
is left entirely out of the From this we can 
draw some interesting conclusions: once the fluid is 
set in motion the flow is established and the move 
ment is uniform and constant in both rate and quanti 
ty, exactly as if there were no inertia. The interfe 
renee of this disturber is limited to the moments of 
the establishment and the cessation of the tlow By 
analogy we see that in an electric cireuit in effect the 
same phenomena is present—during the flow of cur 
rent self-induction is not apparent through its retard- 
ing quality 

W will place bef r the Stop. k, R, tube, 
at the upperextremity. Pig. 2 Now suddenly close R. 


evel despit ts losses Dy escape through 


y of the @ross secthon 


be 


question 


Fig, 2—SELF INDUCTION—EXTRA CURRENT 


All the energy stored ap during the putting in motion 
of the liquid in T, being forced to expend itself ata 
single effort, but not being constrained to expend its 
energy in the form of reaction against the walls of the 
tube, 'T. because there is another road of an easier 
ebaracter. an overflow occurs through t, which rises to 
a greater heigbt than the source, A, and the more sad 
denly the cock, R. is closed the violent will be 
this fountain 


action lu the same manner, and for 


ILLUSTRATED 


often put to bis wits’ ends for compa 
trate to the student scone 


study not only 
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tential higher than the source whieh gives it birth. 
Finally, no matter how thin or how long a conduct 
ing tube may be, a certain retardation is ever present 


ind the same is true of a wire or other electrical con 


sion of the gas in B, because of the initial pressure of 
the column, A T. and the entrance of a portion of 
liquid forced against B. There is in T a charging cur 
rent, which is gradually less until the two forces, the 
electromotive foree and the counter electromotive 
foree, balance, when the current becomes nil. 

We also see that now the quantity of liquid flowed 
into B expends no power, but is pent up or stored 
until when the pressure or tension is removed, there 


willbe a return movement of the liquid through the 
lelasticitv of the gas—a discharge current. This action | 
is quite an thwous to the action of a condenser put in 


action by a constant current: a charging current at 
first 
hcounter pressure increases, untilan equilibrium is at- 
itained: amd now, on removing the charging current, 
j}wetmay discharge the eleetric il magazine (the stored 
‘h has become an electromotive force 
direet instead of a counter electromotive force, either 
in the form of heat through a conductor of proper 
thickness or in the form of a spark, 

But again, other circumstances are not fully in ae 
eord with ideas which are commonly advocated, and 
this illustration has been adopted to show the fallacy 
only repeated as to the charge of a 
which it corresponds precisely. Thus, 
if we admit this method of representing the idea of 

ipacitv, we are foreed to admit the oft-committed 
error that the harve of the condenser is created bv an 
iffux from the souree of eleetricity to the condenser 
through an accumulation analogous to an accumula- 
tion of matter. In other words, if we wish to repre- 
sent in this hypothesis the equivalent of several 
condensers in tension with a common difference of 
potential, or again, a condenser in derivation on a 
conductor, this representation would be impossible ; 
in the latter case, for example, we will have a condi- 
tion like that in Pig. 4; that is to say, that the differ- 


up current whit 


which is so com; 


ondenser and t 


T c 


Fig. 4—CONDENSER DERIVATION— 
FIRST CONDITION. 


ence of level, after having accomplished the expansion 
of C, continues to send by the same route a permanent 
flow of liquid, which evidently does not fit the condi- 
tion of the condenser 

For these reasons We are constrained to seek a primi 
tive representation of capacity, a new representation 
which will be more perfeetly in accord with the facts. 


the same reason, the extra current spark rises to a po- | cipal role 


but rapidly diminishing in pressure as the | 


6, 1894. 


It should be the same in the condenser, if 
our comparison is exact, for the dielectric is the equiva- 
lent of the membrane. The experiments with Leyden 

. jars having removable armatures show unequivocally 

that the charge resides in the dielectric, and not in the 
electrode, and we know that as a sufficiently elevated 
source of supply of fluid will break down the elastic 
membrane, D, so will a sufficieutly high potential dif 
ference pierce the dielectric 

We may then conclude that the charge of the con 

j|denser is rather an accumulation of energy than of 
quantity ; that this accumulation is obtained by a 
madification of the molecular condition of the dielee- 
tric, produced by the passage of the charging current, 
which serves simply as a vehicle to the energy neces 
sary to accomplish this modification. The law,W = 'y 
Q BE, will signify,then, that the pent up or bound ener 
xy in a condenser is equal to one-half the product of 
the electromotive force into the quantity which bas 
been displaced, and pot the quantity held by the con 
denser. Such is, simply stated, the material represen 
| tation of Maxwell's ideas on this subject. 

| Nothing is easier now than to represent a battery of 


) several condensers in tension or series, Fig. & where the 


Fia. &—CONDENSERS IN SERIES 


same electromotive force charges all simultaneously, 
and of which their counter electromotive force is agyre- 
gated to equalize the direet current flow of a condenser 
in derivation on a conductor, Fi... 7. 


Fig. 7. 


Accumulators.—With some complications required 
by the necessities of the case, We may represent electri- 
eal accumulators in a manner identical with conden- 
sers, although they set up two different actions, like 
condensers of very large capacity. Weare foreed to 
the conclusion in this ease that, like the condenser, the 
accumulator does not represent the storing up of a 
quantity of electriciftv, as is expressed when we Say 
that the accumulator stores up so many ampere hours, 
but bas stored up an amount of energy of which the 
eharging current has simply been the vehicle. 

Only in place of a molecular change in the dieleetric 
of the condenser, it takes the form of dissociation of 
the chemical elements of the electroly te, which, after 
all, is again but a change of molecular condition. 


IL —VARIARLE CURRENT. 


Electrical Oscillations. — Before leaving this branch of 
the subject let us attempt to represent by hydrodynamic 
janalogy one of the most curious eleetrical phenomena, 
the oscillating discharges of condensers. 
| We have understood up to the present that in the 
| charging of the receptacle in Fig. 5, under the pressure 
exercised by the superior level of A, the inertia of the 
| liquid cirenlating through the tube. T, was negligible, 
beeause of this being short and of small cross section. 
Suppose now that we take a tube of greater cross sec- 
tion, Fig. 8, and establish the communication between 


A vase, C, Fig. 5, open at its two extremities and per- 


A and C, by the aid of the stopeock, R. 


Fie. 8. —OSCILLATIONS. 


The liquid 
will pass from A to C, forcing the diaphragm toward 
B, increasing this strain untilan equilibrium is formed 
between A and C, but at this moment the liquid in the 
tube, having a high rate of speed from A toward C, 
will not come to rest instantaneously. By virtue of its 
inertia and its acquired motion it continues to press 
upon the diaphragm, destroying the equilibrium. 
When this movement ceases to overbalance the ten- 
sion of the opposing force (the elasticity of the mem- 


Fre. 5.—CAPACITY—SECOND CONDITION, 

feetly full of liquid, shows at its center an elastic 
diaphragm, D. which completely obstructs the flow. 
Now if we connect this system with a source, A, higher 
than the vase, C, the diaphragm will be forced out of 
the perpendicular, and the fluid will consequently rise 
in We see the charge is represented in this illustra 
tion by a current analogous to that which traverses an 
ordinary conductor, and which wedo not now compare 
to an accumulation of matter, because the in 
B remains the same in quantity before and after the 
charge, and has simply been displaced. What has 
varied during the charge is only the tension of the 
membrane. The energy developed has simply aug- 
mented the tension, and reeiproeally during discharge 
it will be this membrane which, returning to tts nor- 
mal eondition, returns the bound energy. It is the 


diaphragm, then, which in the charge plays the prin- ' 


brane) a reaction takes place and the fluid is forced 
past the balancing point in the opposite direction, to 
be again surged against the diaphragm. These move- 
ments will gradually become weaker at each successive 
change of direction until quiet is restored. 

It is proper to remark that in these oscillations there 
is always the saine quantity of energy called into play, 
which prolongs the movement of liquid from A to C, 
and the reverse. This quantity of energy is borrowed 
from the source under the form of quantity of move- 
ment: it is the quantity of movement which, when we 
open R, was bound in the liquid up to the instant when 
perfect equilibrium was accomplished. 

Such is the explanation of the phenomena of oscilla- 
tions which in electricity, by combining the effects of 
capacity and self-induction, produce such curious ef- 
fects. The only difference between the two is in the 
rapidity of the oscillations—in the one case but few 
per second ; in the other, millions. 


Special dispositions are necessary to realize the act 
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corresponding to the opening of the eock, R. If this 
is slowly opened we Know that the oscillations will not 
be produced with the same perfection. In the same 
way ina circuit where the oscillations are extremely 
rapid these do not manifest themselves by the simple 
movement of a commutator, but to excite them we 
have recourse to the phenomenon of the disruptive 
spark, which the equivalent of an instantaneous 
movement of the stopcock 

The preceeding example shows with what precision 
- canalogy seizes the most complex phenomena, 
If, for example, the diaphragm is verv large, its coun- 
ter pressure increases slowly and the oscillations are 
proportionably moderate, while presenting a greater 
amplitude. It is the same if the mass is considerable, 
forthis mass moving in a given direetion may stop 
quickly ; the contrary, when the resistance is con- 
siderable, it intervenes to dissipate the quantity of 
movement at the time that the diaphragm 
sorbs it, resulting in inishing the amplitude of 


is 


on 


ab 
the 


Sallie’ 
dlitu 


‘illations iz them, 


ose rapidly de while increasing 
their rate of movemen : these results have their 
analogies in electric circuits 

Ill. ALTERNATE CURRENT. 

In studying the alternate current, we must first rep- 
reseut an alternate electromotive force To do this we 
are led to euploy a vase Fig. 9 tilled with liquid 

A, 
[= 
i 
i 
= 
Fig. 9.—ALTERNATE CURRENT. 
moving alternately up and down past the center hori- 
zontal, P. which we will consider as the origin of the 


differences of head or level, and call positive the situa- 


tion when A is above and negative when it is below 
the zero line. If we wish to ‘show both difference of 
level and another characteristic of the current. we 


have only to suspend A to a spring the length of which 
will be governed by the periodic time we desire to ob- 
tain. 

Alternate Electromotive Foree Acting Against a Re- 
sistance Without Self-induction.—Let us examine first 
a case where the vase, A, is connected to another open 


vase, B, Fig. 10, of which the level corresponds to the 
at 
Fie. i0.—RESISTANCE TO ALTERNATE 
CURRENT 
plane, P, by a flexible tube of little length and small 


CToss section. This tube, according to the preceding 
considerations, corresponds to a conductor presenting 
great resistance and little self-induction, and we may, 
to simplify the conditions, entirely ignore the inertia. 

Suppose that A and B being normally at rest have 
the same level, and we raise the vase, A. The liquid 
is at once set in motion from A toward B, its intensity 
increasing as the difference of level increases, Assum- 
ing that there is no inertia, the current has at each in 
stant precisely the value it would have if the difference 
of head were to remain constant at that point. The 
maximum of intensity of current, then, will necessarily 
eorrespond tothe point. A, when the vase has reached 
its uppermost limit, and reciprocally the current will 
diminish with the reverse movement, until, passing 
the center or zero line, P, it attains a negative waxi- 
mum at A,. 

Now, neglecting inertia as a factor, we have the 
difference in level and that of intensity of the current 
synchronous with the phase. Further, immediately 
we make a change of movement, the liquid at once 
conforms to the new order of movement. 

The case corresponds to that of an alternate electro- 
motive foree acting upon a resistance without self-in- 
duction, and we may conclude that in this case the 
iutenusity of the current is in syinpathy of phase with 
the electromotive force acting on a resistance without 
self-induction, and we are safe in assuming that the in- 
tensity of the current is in accord of phase, with the 
electromotive force (having an instantaneous value, It) 
equal to the iustantaneous value of the electromotive 
foree, Et. into the ohmic, R, of the circuit, and that 
finally, when we plae e this resistance against the elec- 


tromotive force, the current immediately assumes its 
normal value without passing through a variable 


period to reach that condition. 

Electromotive Force Acting upon a Cireuit Present- 
ing Resistance and Self induction.—We will now intro- 
duce the inertia which we have not been able to elimi- 
nate except theoretically. Suppose we have the tube 
connecting A and B both large and long. Raise A, 
Fig. 11. By virtue of its inertia, the movement of the 
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went of A; if we concider a p position during the up- 
ward movement, say A, the liquid has not yet had 
time to acquire the speed which should correspond to 
this position were it stationary that is, there is a re- 
tarding influence which will be greater in proportion 
to the rapidity of the upward movement 

The bigher the point of cowparison, the more marked 


will the retardation appear, as at A,, A,. and A,. A 
= 
\ 
= 
a; 
Fig. 11.--SELF-INDUCTION IN ALTERNATE 


CURRENT. 


reversal of the movement now will show that while 
the head is being lowered down to a certain point, say 
A, there is no diminution in the flowof current. but 
below this point the current will diminish, so that a 
point somewhere between A, and A,, which we have 
assumed to be A, will correspond to a fixed maxi 
mum, Which would produce the current at the mo 
ment. From this moment the current will no longer 
diminish, so that A, corresponds to the maximum of 
the current, and this maximum, in place of increasing 
with the difference of head, will decrease. 

Now, the vase continuing to descend arrives at A 
At this moment the liquid is again rapidly moved from 
A toward B, because up to this point there was a posi 
tive difference of level. By virtue of its inertia it still 
flows from A to B, and the movement is not checked 
until after the level, B, is passed. 

In the second part of the cycle matters do not pass 
exactly in the same manner as in the first half, because 
the current. in place of being nil at A, asin the first 
instance, is not quieted until after the movement be 
low the le vel is commenced Ve can see that through 
this retardation at the point, A,, for instance, there is 
an intensity more feeble in absolute value than at 
the corresponding distance above the line at A, in the 
ascending movement; in other words, the retard move- 
ment of the current is increased. This inereased re- 
tardation will continue during several oscillations un- 
til uniform and perfect periods are accomplished. 

We may, then, conclude from the foregoing that 
when inertia intervenes: first, intensity, instead of 
having at any time a value determined by such a 
change of level, really has a very small value. Inertia 
seems, then, to augment the resistance opposed to the 
passage of the liquid, increasing this with an increase 
of mass, and this not only during the short period of 
establishing the flow, but, as we have seen, when it is 
put in action by a constant difference of level perma 
nently. It should be remarked, however, that this 
is only an apparent augmentation of the resistance 
Second, the current is always retarded by a difference 
of level. There is between these a certain difference 
of phase. Third, the establishment of the normal con 
dition is not instantaneous. It is preceeded by a vari- 
able period of an oscillating character. 

Alternate Electromotive Force in a Cireuit Having 
Both Resistance and Capacity.—Remembering the 
representation of the condenser in a former instance, 


we will assume that C, Fig. 12, is connected to A by a 
c 

8 

= 
Fig. 12—CAPACITY OF ALTERNATE 


CURRENT. 


tube quite short, large and flexible, in which we will 
assume for the present there is no resistance to the 
passage of the liquid and no inertia. The two vases 
being at repose, we raise A. Acurrent from A toward 
C is set up, and there is a progressive tension on the 
membrane, which is almost precisely proportioned to 
the difference of level, and the excess of pressure of 
A over the counter-force of C is always quite feeble, 
and as it is this excess which determines the current, 
this latter cannot at any time acquire a very consid- 
erable value. When A has arrived nearly at the up- 
per position of its route, its movements are slower, as 
is also the current in T, and at the summit, A,, where 
the speed becomes nil. equilibrium is established be 
tween the tension and the difference of level and the 
flow ceases. In this case, which is only theoretical, the 
eurrent is annulled at the instant when the difference 
of level is a maximum. 

Now, lowering the vase, the counter pressure due to 
the tension of the membrane tends to counteract the 
direet pressure, and when very near its level the cur- 
rent changes sign and flows from C toward A. This 
flow continues, rapidly increasing, until by the time 
the membrane has assumed its normal position 
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gained an advance of the e ect tromotive force a quarter 
of a period, which, we shall find by following the 
movements of the vase, A, will persist indefinitely 

Theoretically this is correct, and it isin this sense 
more easy of comprehe nsion. If, however, instead of 
a very large tube we substitute a very fine one, the 
movements of the diaphragm will be, of course, much 
more sluggish, both on the rise and fall of the vase, A. 

From the foregoing we see that: 

First. —When a condenser is placed in series with a 
resistance against an alternate electromotive force the 
cireuit is the seat of alternate current: the condenser, 
in place of presenting an infinite resistance, as with a 

ldireet electromotive foree, presents continuously a 
|relatively feeble resistance, which diminishes as the 
‘apacity and frequency are increased, 

Second.—The simultaneousness between the maxi 
ima and extinetion of the electromotive force and the 
intensity which exists with a perfect resistance in cir 
}cuit does not exist when a condenser is placed in series 
the resistance. The intensity then ad- 
vance of the electromotive force, and this lead or ad 

| vance being greater in proportion to the frequency, the 
resistance and the capacity are correspondingly less, 
within a limit of one-quarter of a period. 

Third.— When we place a condenser and a resistance 
in series with an alternate electromotive force, the eur- 
rent does not immediately take up its normal move 
ment, but requires time to establish itself 

Alrernate Eleetromotive Force in a Cirenit Compris- 
ing Resistance, Self-induction and Capacity in Series, — 
Resonance. —Connect A by a long tube of larwe section 
to the diaphragmed vase, C, Pig. 13, thus rendering the 


Is 


a 
4 
Fig. &—SELF-INDUCTION AND CAPACITY IN 


SERLES, RESONANCE. 


and the friction comparatively 
negligible. If we suppose for an instant that A is 
placed in a permanent position, and if we suddenly 
open the communication at the cock, R, we know that 
this will establish an oscillatory movement of current 
in the tube, T ; that the periodic time of these oscilla- 
tions is determined by the fundamental vibratory rate 
of the system (capacity of C, mass of liquid, amount of 
friction, ete), but is independent of the difference of 
level, just as the longer and shorter oscillations of 
a pendulum are isochronous. In other words, the 
period of oscillation is, in a manner, a characteristic 
of the system, A TC 

Now, substituting a variable position for A witha 
uniform period for its excursions, those oscillations 
which are proper to the system will tend constantly to 
superpose themselves on the resulting movement of 
the liquid. 

If the movement of A is uniform in its beats, and if 
its period is something near the oscillations spoken of 
above, the vibrations of the liquid will gradually fall 
into concord with the system; just asa person ina 
swing will gradually by alternately changing his cen- 
ter of gravity arrive at a point when the opposing 
forces will just balance the effort and the vibration 
will remain constant. But suppose these opposing forces 
are nil; that isto say, that the resistance opposing the 
flow in Tis nil, and the elasticity of the diaphragm is 
perfect. The oscillations will then increase in — 
tude up to the highest limit, just as the swinger after 
reaching a certain amplitude must cease effort orineur 
a threatening danger. 

Alternate Electromotive Foree Acting in a Cireuit 
Having Self-induction and Capacity in Derivation. 

| The hydrodynamic representation of this case, Fig. 14, 


inertia considerable 


Fig. 14.—SELF-INDUCTION AN 
DERIVATION. 


D CAPACITY IN 


assuines that the inertia of the branch, C, is negligible. 
We endeavor to seek the value of the current below 
the junction, M. 

This case is more simple than the preceding, for each 
branch may be considered singly, and it then remains 
to determine the result of the two movements, 

According to a former hypothesis, when, after a cer- 
tain number of oscillations of A tending to establish a 
uniform rate of vibration, the vase, A, is at the up- 
per limit of its movement, the current in T is nil, and 
the current in C also, but the compression of the 
diaphragm is at its maximum, the current of liquid 
below M is also equally motionless. Now A’ ecom- 
mences to descend, the liquid in Tis put in motion 
from A toward B. But now the elasticity of the dia- 
phragm. C, produces an upward current which opposes 
the movement in“ Thecurrent then below the junc- 
tion will be the difference between these two. If T 
greater, the current will flow toward B, and will be 
positive, but if C preponderates, then the resulting 
current will be negative. Finally there will come a 

yoint at which the two will be equal. Now all the 
iquid which flows through T toward B will be drawn 
up by C, and the resulting current will be nil, and if 
this relation between the conditions at C and T be re- 


is 


liquid does not precisely follow the ascensional move-'the vase has passed the center, and the current has! presented by a position (A,) of the vase, we can con- 
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ceive that there will be a similar point, Ay, where the 


reversed will obtain 

Agn vith a of the level the resistance will 
be evident! nullead by the movement assumed to 
be without resistance. and the intensity will be infin 
ite. The neutralization of the inertia by the capacity 
will determine ily oscillations of a uniform period If 
these «‘illations are too slow, the current in T will 


preponderate, and if too rapid, C will have the advan 

There are other cases capable of 
demonstration by this method, but enough has been 
portant condi 
lustrations are 
Western 


which are equally 


given to illustrate some of the more it 
tions of electricity in motion. The 
reprodueed from La Lumiere Eleectrique 
Electrician. 


POISONOUS GLYCERINE 


ONE of the most commonly used articles in domestic 
medication is filyeerine is yvenerally ob 
tained brs If this 
acid contains areenie as an tmopurityv, the resultant 
giveerine will alse contain it--unless it has been 
purified by the manufacturer The results of selling 
or using such arsenical glveerine were well brought out 
in a case that has just been adjudicated upon in Lavesds, 


extraction from soap grease by acid 


England, a synopsis of which we quote from an Eng- 
lish exchange, together with some truthful comments 


At the Law Is eourt on July & before the 
deputy stipendiary magistrate, John Trimble, trad- 
ing as Messrs. Hobson & Trimble, grocers and drvsalt 
ers, 147 Kirkstall Road. Leeds, was s — med at the 
instance of the Leeds corporation for a breach of the 
Rood and Drugs Aet. Charles Gill, the assistant of the 
inspector of food and drugs (Mr. Walker), went to the 
defendant's shop and asked fora bottle of glycerine 


from defendant's assistant Phe latter asked Is it 
for mmward or outward application Gill replied, 
want it fora friend.” He was then supplied with a 


pound bettle of glycerine, and Walker, entering the 
shop, informed himoof the reason of the purchase, in 
with the conditions of the act. The assist 
ulvantage of the offer to take a 
separate: analysis The 
onftain two uvrains 
went con to 


compliance 
ant refused to take 
portion of the wlveerine for 
giveerine was afterward found to 
of white arsenie per lb. Mr. Bairstowe 
fer to the section of the act under whieh the proceed 
ings were taken, and in reply to the magistrate said 
that be did not suppose anvbody would take a pound 
of glycerine. But he did say that arsenic in the small 
est quantities was injurious to health, He did) not 
say that to take two spoonfuls would necessarily do 
any harm, but if a purchaser took home a bottle and 
allowed his child to take it, great risk would be run of 
injury to health If a grown up person took the 
giveerine, he would possibly have to take consider 
able quantity before be was seriously injured. His 
argument was that ifa person went into a shop and 
asked for glveerine he had a right to expect pure 
giveerine, and nothing else, especially when it was 
labeled “‘ pure gtveerine,” as was the ease in this in 
stance. Mr. Bairstowe, continuing, said that there 
was no doubt that in this case the article supplied was 
to the prejudice of the purchaser, and was not of the 
substance, nature and quality detrranded by him. The 
magistrate: Was there any intimation on the bottle 
that it was for outward application only ? Mr. Bair 
stowe, in reply, said that that was not the case, and 
that if the defendant had adopted that course, there 
would be an end to these prosecutions against him, 
William Gill, assistant to the food inspector of the city, 
spoke to purchasing the glycerine in question from an 
assistant at Mr. Trimble’s shop on May 1? last. It was 
a pound bottle, and contained the label “ warranted 
pure.” He paid tenpence for the bottle. He was asked 
whether it was for outward or internal use, and wit 
ness replied, “It is for a friend.” The bottle pro 
duced was then bought by the witness. Thomas Seat- 
termood, surgeon, said that glycerine was an article 
of common use anda medicine. He believed it was 
used largely in combination with lemon juice for sore 
throats. Mr. Bairstowe: L suppose if it does no good, 
it does noharm’ The Mawistrate : [sit harmless with 
two grains of arsenic? Mr. Seattergood: [ should say 
it would be very dangerous, if taken indiscriminately 
internally A teaspoonful would contain about a 
fiftieth part of grain of arsenic, which would be the 
stnallest dose of arsenic given medicinally Mr. Bair 
stowe: Tliere is an element of danger’? Witness: 
Yes. Mr. Bairstowe: [If used in making up preserip 
tions, would the danywer be greater or less ? Witness : 
I should say it would be greater, because it) would 
be administered regularly Witness was cross ex 
amined at some leng th bv the defendant with the 
object of showing that the quantity of arsenic in a 
pound of glycerine was so small that in the ordin- 
ary course no harm would be done to the purchaser 
Mr. Seattergood denied this, and said he would not 
like glycerine of this kind to be used in the making up 
of his prescriptions Dr. Cameron, medical officer 
of health for the city Was here ealled. There 
was, he said, no difleulty inobtaining pure glycerine, 
and there was no reason why arsenic should be 
in it. A teaspoonfal of the glycerine in) question, 
given to a child, would contain more than the 
minimum medicinal dose of arsenic and would, there 
fore, be injurious Of such a danger the public 
certainly ought to be warned. By defendant : Two 
grains of arsenic were the recognized quantity caleu 
lated to be fatal Mr. Fairley, the citv analvst, was 
ealled, and said it was not a proper thing for glycerine 
to contain arsenic, nor Was it necessary for it to do so 
In cross examination by the defendant, witness said 
that if pure acid were used in extracting the glycerine 
fromthe soap grease, there would be no arsenic in it 
He was not aware that the further distillation of the 
giveerine would waterially increase the cost. Out of 
eighteen samples tested by him, only seven were abso 
lutely pure, and some of the others contained arsenic 
in small quantities not of material importance. The 
Magistrate : And you consider two grains per pound a 
material adulteration ¥ Witness: Certainly, sir, This 
eoucluded the ease for the prosecution The mags: 
trate said that, in his opinion, the case had fully been 
made out and the defendant would have to pay a fine 
of £83 and costs. In this instance the amount was two 
grains perlb., and the prosecution bas an added im- 
portance as showing in what grave dangers unsus- 
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pected adulteration might place any innocent member 
of the public *-revious investigations made by the 
vigilant Leeds sanitary authorities disclosed the fact 
that the ordinary commercial glycerine on sale in Leeds 
contained as mach as 4‘, grains of arsenic perlb. It 
is not idle supposition that, were any wife or hasband 
to live together unhappily, as was the fact in the 
Mavbrick case, or to have cause for disagreement. and 
bottle: of this giveerine were to be found in the wife's 
possession in case of his sudden death, this cireum 
stantial evidence would go very far to cause her to 
either lose her life or be imuured in prison Seo far as 
aware, Leeds isthe only place where articles 
w erine have been examined to test their im- 
munity from unsuspected poison. Portunately, as a 
result of our disclosures, it will most probably be ren 
dered impossible that such slipshod, uncertain chem 
ical methods as those pursued in the Maybrick case by 
the Crown should ever again be allowed to pass prac 
tically unchallenged in a court of justice. Diseoveres 
like those at Leeds throw a sinister light upon the 
methods and upon the character of the chemical evi 
denee that consigned Mrs. Mayvbrick to lifelong im 
prisontnent They also show the grave public neces- 
sity for 
foods and drugs. 


THE IODONIUM BASES 
By CHRISTOPHER HARTMANN and Victok MEYER. 


THE authors refer to p. 502 for an account of the free 
base 1(C.H,),1OH, the iodide (C,H,),L1: the chloride, 
the bromide, the pyrochromate, (C,,H,.1),Cr,0,, and 
also the carbonate, the ferr wVanide and ferricvanide 

The nitrate, (C,I LN, is obtained as a white 
erystalline precipitate from a rather concentrated solu- 
tion of the base on neutralization with concentrated 
nitrie acid. The acid sulphate, (C.H,),.THSO,, is ob 
tained by a similar method. It is very soluble in 
water 

The acetate, whem pure, melts at 120°, with decom 
position Its Composition ts represented by the for 
mula 

The iodonium iodide forms a beautifully erystalline 
addition product, obtained by stirring up the oxide 
with water and grinding briskly up with an aleoholie 
solution of iodine 

The chloride of the base forms very characteristic 
double salts with the mereuric, auric, and 
iodides 

The sulphur compounds of the iodonium bases are 
esypm cially interesting The iodonium com pounds ire 
distinguished by a remarkable resemblance to thallium 
hydroxide and its derivatives. The hydroxide and 
the carbonate are alkaline and readily soluble: the 
haloid compounds resemble the corresponding thal- 


lium derivatives in color and solubility. This anal-|/t 


ogy raised the question whether the new bases might 
not form insoluble sulphides, This is, in fact, the case, 
and the substances formed are in aspect and general 
eXternal nature 
precipitated sulphides of the heavy metals, 


If a solution of the free base is mixed with yellow am. | 


moniutm sulphide, there appears a dense bright orange 
red precipitate in large flocks, which if sufficiently con- 
centrate causes the liquid to set into a paste. The 
precipitate is deceptively like recently precipitated 
antimony sulphide. If this experiment is performed 
at 0, and if the liquid with the deposit is Kept at this 
temperature, the new sulphide may be preserved for 
hours. At the temperature of a dwelling room it is 
unstable 
temperatures, the phenomena are at first the same, 
but in a short time the precipitate in the liquid begins 
to hiss and throw out white clouds of vapor; it loses 
its soliditv, and is changed in a few minutes into a 
mobile oil, This was taken up in ether, dried, and 
fractionated Monobenzene iodide passed over tirst, 
then followed an oil boiling ata very high temperature, 
which was found to bea mixture of various phenyl 
sulphides, a fraction passing over from 300 —325_ pre- 
dominating. 

This oil, (C,H,).S;, was phenyltrisulphide. Hence 
the orange sulphide consists chiefly of trisulphide- 

the formation of which is explained by the action of 
the vellow ammonium sulphide ‘ 

The normal sulphide,  corre- 
sponding to the simple metallic sulphides, was ob- 
tained by means of sodium sulphide, Na.S. If a solu- 
tion of the iodonium base is mixed with a solution of 
this substance, there is formed a bright vellow precipi- 
tate resembling in stability the compound just de- 
scribed. 

The reduction of the free base in an aqueous solu- 
tion with a tive per cent. sodium amalgam in the cold 
ensues according to the equation 


A mol. of the base is thus resolved into benzene, 
water, hydriodic acid, which latter throws down a 
second mol, of the base as an insoluble iodide. 


TODONIUM BASE AS A BY-PRODUCT IN THE 
PRODUCTION OF LODOBENZENES 

A formation of the base in small quantities ensues in 
the agen ger of iodobenzene from iodosobenzene 
with the aid of waterv vapor. This reaction takes 
place most smoothly if the iodosobenzene is suspended 
inso much water as will be necessary at 100° to dis- 
solve the iodobenzene to be subsequently formed. If 
after the complete decomposition of the iodosobenzene, 
the contents of the distillatorv flask are allowed to cool, 
the iodobenzene is filtered off, the liquid concentrated 
to about one-third, and filtered again, we find in this 
filtrate a small quantity of the iodonium base along 
with the iodobenzene 

A number of further iodonium bases are being ex 
amined in the Heidelberg laboratory. 

The general behavior of the iodonium bases led to 
the question whether they are poisonous, and in how 
far they here resemble the thallium compounds. Dr. 
R. Gottlieb has kindly made a series of experiments in 
the Pharmacological Institute with diphenyliodonium , 
hydrochlorate, and communicates the following re- 
sults : 

The hydrochlorate of the base produces complete 
paralysis in frogs. It is of peripheric character, and 
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effects a laming of the extremities of the motor nerves 
and of the substance of the museles themselves. In 
this musele-laming effect, even of a small dose (0 02- 
003 grm.), and by the simultaneous paralysis of the 
heart muscle, the action of the base (in contrast to 
other organic iodine cotn pounds presents physic logric- 
ally an analogy to some metals, e. z., lead and thallium. 
On the other band, its aetion upon the terminations of 
the notor nerves approximates to that of the amt.o- 
nium bases 

The aetion on warm-blooded animals is more com pli 
cated In addition to the ripheri Mthenhess there 
ensues here central paralysis of the spinal marrow and 
of the medulla oblongata, so that doses of 003 per 
kilo. oeeasion death by the arrest of respiration. — 
Berichte der Deutsch. Chem. Gesell. 
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